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ACRONYMS AND ABBREVIATIONS

This list of acronyms and abbreviations defines those used in the text of the main document.
Table footnotes define acronyms and abbreviations used therein. Acronyms and abbreviations
in figures are defined within the figures or just below them.
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ug/m?
AEQO
AER
AMO
AMOC
AOGCM
BACT
BTU
CAA
CAFE
CBD
CEQ
CFR
CH,
CMAQ
CoO
CO,
COze
CRC
DOD
DOE
DOT
DPM
EDF
EIA
EIS
EISA
EO
EPA
EPCA
EV
FHWA
FR
FTA
GCAM
GCM
GDP
GHG

degrees Celsius

degrees Fahrenheit

micrograms per cubic meter

Annual Energy Outlook

Annual Energy Review

Atlantic Multidecadal Oscillation
Atlantic Meridional Overturning Circulation
atmospheric-ocean general circulation model
Best Available Control Technology
British thermal unit

Clean Air Act

Corporate Average Fuel Economy
Center for Biological Diversity

Council on Environmental Quality
Code of Federal Regulations

methane

Congestion Mitigation and Air Quality Improvement
carbon monoxide

carbon dioxide

carbon dioxide equivalent

Consulting Resources Corporation
U.S. Department of Defense

U.S. Department of Energy

U.S. Department of Transportation
diesel particulate matter

Environmental Defense Fund

Energy Information Administration
Environmental Impact Statement
Energy Independence and Security Act
Executive Order

U.S. Environmental Protection Agency
Energy Policy and Conservation Act
electric vehicle

Federal Highway Administration
Federal Register

Federal Transit Administration

Global Change Assessment Model
general circulation model

gross domestic product

greenhouse gas

Xiii



Acronyms and Abbreviations

GIS
GREET
GWP
HD
HEV
HFC
HHS
IARC
IEO
IGSM
IPCC
IRIS
ICCT
ISO
LCA
Li-ion
MAGICC
MERGE
MDOT
MMTCO,
MMTCO.e
MOC
MOVES
MOVES2010
mpg
mph
MSAT
MY

N,O
NAAQS
NAS
NEI
NEPA
NESHAP
NHTSA
NO

NO,
NOAA
NOy
NPRM
NRC
NRDC
NVH
PAH
PETM
PFC

geographic information system

Greenhouse Gases, Regulated Emissions, and Energy Use in Transportation
global warming potential

heavy-duty; medium- and heavy-duty

hybrid electric vehicle

hydrofluorocarbon

U.S. Department of Health and Human Services
International Agency for Research on Cancer
International Energy Outlook

Integrated Global System Model
Intergovernmental Panel on Climate Change
Integrated Risk Information System

International Council on Clean Transportation
International Organization for Standardization
life-cycle assessment

Lithium-ion

Model for Assessment of Greenhouse Gas-induced Climate Change
Model for Evaluating Regional and Global Effects
Michigan Department of Transportation

million metric tons of carbon dioxide

million metric tons of carbon dioxide equivalent
Meridional Overturning Circulation

Motor Vehicle Emission Simulator (EPA)

2010 Motor Vehicle Emission Simulator (EPA)
mile per gallon

mile per hour

mobile source air toxic

model year

nitrous oxide

National Ambient Air Quality Standards

National Academy of Sciences

National Emissions Inventory

National Environmental Policy Act

National Emissions Standards for Hazardous Air Pollutants
National Highway Traffic Safety Administration
nitric oxide

nitrogen dioxide

National Oceanic and Atmospheric Administration
nitrogen oxides

Notice of Proposed Rulemaking

National Research Council

Natural Resources Defense Council

noise, vibration, and harshness

polycyclic aromatic hydrocarbon
Paleocene-Eocene thermal maximum
perfluorocarbon

Xiv



Acronyms and Abbreviations

PHEV plug-in hybrid electric vehicle

POM polycyclic organic matter

PM particulate matter

PMio particulate matter, 10 microns diameter or less
PM, g particulate matter, 2.5 microns diameter or less
ppm parts per million

PSD Prevention of Significant Deterioration

RCP Representative Concentration Pathway

RFES Renewable Fuel Standard

RFS2 Renewable Fuel Standard 2

RGGI Regional Greenhouse Gas Initiative

RIA Regulatory Impact Analysis

SAP Synthesis and Assessment Product

SCC social cost of carbon

SFe sulfur hexafluoride

SIP State Implementation Plan

SOy sulfur oxides

SO, sulfur dioxide

SRES Special Report on Emission Scenarios

TS&D Transportation, Storage, and Distribution

TSD Technical Support Document

UCS Union of Concerned Scientists

U.S.C. United States Code

UNEP United Nations Environmental Programme
UNFCCC United Nations Framework Convention on Climate Change
VMT vehicle miles traveled

VOC volatile organic compound

VSL value of statistical life

WCI Western Climate Initiative

WGI Work Group |, IPCC

WMO World Meteorological Organization

XV



MY 2017-2025 CAFE Standards EIS

Glossary

To help readers more fully understand this EIS, this Glossary includes definitions for technical
and scientific terms, and plain English terms used differently in the context of the EIS. Italicized
terms in definitions indicate terms also included in this Glossary.

Term

Definition

Adaptation

As used in this EIS, initiatives and measures to reduce the
vulnerability of natural and human systems from actual or expected
effects of climate change effects. There are various types of
adaptation, including anticipatory and reactive, private and public, and
autonomous and planned.

Albedo

Surfaces on Earth reflect solar radiation back to space. The reflective
characteristic, known as albedo, indicates the proportion of incoming
solar radiation that the surface reflects. High albedo has a cooling
effect because the surface reflects rather than absorbs most solar
radiation.

Anthropogenic

Resulting from or produced by humans.

Attainment area

Region where concentrations of criteria pollutants do not exceed
limits established under National Ambient Air Quality Standards.

Battery electric
vehicle (BEV)

Type of electric vehicle that is completely electrically powered and
does not incorporate an internal combustion engine.

Benthic

Describing habitat or organisms occurring at the bottom of a body of
water.

Biofuel

Liquid fuels and blending components produced from biomass
feedstocks, used primarily for transportation

Biomass

Organic non-fossil material of biological origin (material from living, or
recently living organisms) constituting a renewable energy source..
As an energy source, biomass can either be used directly, or
converted into other energy products such as biofuel. Direct biomass
fuel can be used to generate electricity with steam turbines and
gasifiers or produce heat, usually by direct combustion. Examples
include forest residues (such as dead trees, branches and tree
stumps), yard clippings, wood chips and even municipal solid waste.
Converted biomass includes plant or animal matter converted into
fibers or other industrial chemicals, including biofuels. Biomass can
be grown from numerous types of plants, including miscanthus,
switchgrass, hemp, corn, poplar, willow, sorghum, sugarcane, and a
variety of tree species, ranging from eucalyptus to oil palm (palm oil).

Biosphere

The part of the Earth system comprising all ecosystems and living
organisms, in the atmosphere, on land (terrestrial biosphere), or in the
oceans (marine biosphere).
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Black carbon

Operationally defined aerosol species based on measurement of light
absorption and chemical reactivity and/or thermal stability; consists of
soot, charcoal, and/or possible light-absorbing refractory organic
matter.

Carbon fixation

This is the process by which inorganic carbon (typically CO,) is used
in an organic compound. An example is the uptake of CO, by plants
during the process of photosynthesis.

Carbon
sequestration

The act or process of increasing carbon storage of a reservoir (other
than the atmosphere).

Carbon sink

Any process, activity, or mechanism that removes a greenhouse gas,
an aerosol, or a precursor of a greenhouse gas or aerosol from the
atmosphere.

Climate feedback

An interaction mechanism between processes in the climate system
is called a climate feedback, when the result of an initial process
triggers changes in a second process that in turn influences the initial
one. A positive feedback intensifies the original process, and a
negative feedback reduces it

Criteria pollutants

Air pollutants for which EPA has established National Ambient Air
Quality Standards. Under the Clean Air Act, as amended, EPA has
established National Ambient Air Quality Standards for six relatively
commonplace pollutants (carbon monoxide, airborne lead, nitrogen
dioxide, ozone, sulfur dioxide, and fine particulate matter; these are
the criteria pollutants) that can accumulate in the atmosphere as a
result of normal levels of human activity.

Cryosphere The portion of Earth’s surface frozen water, such as snow,
permafrost, floating ice, and glaciers.

Cumulative “...the impact on the environment which results from the incremental

impacts impact of the action when added to other past, present, and

reasonably foreseeable future actions regardless of what agency
(Federal or non-Federal) or person undertakes such other actions.”
40 CFR § 1508.7

Direct impacts

Effects “caused by the action and occur at the same time and place.”
40 CFR § 1508.8.

Downstream Emissions released from a vehicle while it is in operation, parked, or

emissions being refueled, and consisting of tailpipe exhaust, evaporative
emissions of volatile organic compounds from the vehicle’s fuel
storage and delivery system, and particulates generated by brake and
tire wear.

Ecosystem A system of living organisms interacting with each other and their

physical environment. The boundaries of what could be called an
ecosystem are somewhat arbitrary, depending on the focus of interest
or study. Therefore, the extent of an ecosystem can range from very
small spatial scales to, ultimately, all of Earth.
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Electric vehicle
(EV)

A vehicle that uses battery technologies to provide power, therefore
reducing or even eliminating liquid fuel consumption during vehicle
operation. The term “electric vehicle” covers a range of different
vehicle types, including battery electric vehicles (BEVS), hybrid
electric vehicles (HEVs), and plug-in hybrid electric vehicles (PHEVS).

El Nifio-Southern
Oscillation (ENSO)

The term El Nifio was initially used to describe a warm-water current
that periodically flows along the coast of Ecuador and Peru, disrupting
the local fishery. It has since become identified with a basin-wide
warming of the tropical Pacific east of the international dateline. This
oceanic event is associated with a fluctuation of a global-scale
tropical and subtropical surface pressure pattern called the Southern
Oscillation. This coupled atmosphere-ocean phenomenon, with
preferred time scales of 2 to about approximately 7 years, is
collectively known as El Nifio-Southern Oscillation, or ENSO. During
an ENSO event, the prevailing trade winds weaken, reducing
upwelling and altering ocean currents such that the sea surface
temperatures warm, further weakening the trade winds.

Emission rate

Rate at which contaminants are discharged from a particular source,
usually in weight unit per time period.

Energy intensity

The sum of all energy supplied to an economy divided by its real
(inflation-adjusted) Gross Domestic Product. Energy intensity
measures the efficiency at which energy is converted to GDP; a high
value indicates an inefficient conversion of energy to GDP and a
lower value indicates a more efficient conversion.

Eutrophication

The process by which a body of water (often shallow) becomes rich in
dissolved nutrients, like phosphorus and nitrogen. Sources for these
nutrients typically include agricultural fertilizers and sewage.

Evapotranspiration

The combined process of water evaporation from Earth’s surface and
transpiration from vegetation.

Fossil fuel

Fuels formed by natural processes such as anaerobic (in the absence
of oxygen) decomposition of buried dead organisms. The age of the
organisms resulting in fossil fuels is typically millions of years, and
sometimes exceeds 650 million years. Fossil fuels, which contain
carbon, include coal, petroleum, and natural gas.

Global warming
potential (GWP)

A relative measure of how much heat a greenhouse gas traps in the
atmosphere. It compares the amount of heat trapped by a certain
mass of the gas in question to the amount of heat trapped by a similar
mass of CO,. GWP is calculated over a specific time interval,
commonly 20, 100, or 500 years. GWP is expressed as a factor of
CO, (whose GWP is standardized to 1). For example, the 100-year
GWP of methane according to IPCC’s Second Assessment Report is
21, which means that if the same mass of methane and CO, were
introduced into the atmosphere, that methane will trap 21 times more
heat than the CO, over the next 100 years.
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Greenhouse gas
(GHG)

Greenhouse gases are those gaseous constituents of the
atmosphere, both natural and anthropogenic, that absorb and emit
radiation at specific wavelengths within the spectrum of infrared
radiation emitted by the Earth’s surface, the atmosphere, and clouds.
This property causes the greenhouse effect. Water vapor (H,0), CO,,
nitrous oxide (N,O), methane (CH,), and ozone (O3) are the primary
greenhouse gases in the Earth’s atmosphere. Moreover there are a
number of entirely human-made greenhouse gases in the
atmosphere, such as the halocarbons and other chlorine- and
bromine-containing substances.

GREET model

Model developed by Argonne National Laboratory that provides
estimates of energy use and emissions associated with vehicle and
fuel systems. GREET calculates consumption of total energy, fossil
fuels, petroleum, coal and natural gas, emissions of CO,-equivalent
greenhouse gases, and emissions of criteria pollutants. GREET is
used in this EIS analysis to model upstream emissions.

Gross Domestic
Product (GDP)

The total market value of all the goods and services produced in an
economy at a given time.

Hybrid electric
vehicle (HEV)

Type of electric vehicle that incorporates a battery and electric motor
system coupled with an internal combustion engine.

Hydrosphere

The component of the climate system comprising liquid surface and
subterranean water, such as oceans, seas, rivers, freshwater lakes,
and underground water.

Indirect impacts

Effects that “are caused by the action and are later in time or farther
removed in distance, but are still reasonably foreseeable.” 40 CFR §
1508.8.

Life-cycle
assessment (LCA)

An analytical method based on a systems perspective used to
evaluate the environmental impacts of materials, products, processes,
or systems throughout their life cycles.

Mass reduction

Mass reduction reduces fuel consumption by decreasing vehicle
mass while maintaining the same vehicle size.

MOVES model

The Motor Vehicle Emission Simulator (MOVES), developed by EPA's
Office of Transportation and Air Quality, is a modeling system that
estimates emissions of criteria pollutants and toxic air pollutants for
on-road mobile sources. MOVES currently estimates emissions from
cars, trucks and motorcycles, and is used in this EIS analysis to
model downstream emissions.

NEPA scoping
process

An early and open process for determining the scope of issues to be
addressed and for identifying the significant issues related to a
proposed action.
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Definition

Nonattainment area

Region where concentrations of criteria pollutants exceed federal
limits National Ambient Air Quality Standards. Nonattainment areas
are required to develop and implement plans to comply with the
National Ambient Air Quality Standards within specified periods.

Ocean acidification

A decrease in the pH of sea water due to the uptake of anthropogenic
carbon dioxide.

Paleoclimatology

The study of climate change through the physical evidence left on
Earth of historical global climate change (prior to the widespread
availability of records to temperature, precipitation, and other data).

Permafrost

Ground (soil or rock and included ice and organic material) that
remains at or below zero degrees Celsius for at least 2 consecutive
years.

Phenology

The study of natural phenomena in biological systems that recur
periodically (development stages, migration) and their relationship to
climate and seasonal changes.

Plug-in hybrid
electric vehicle
(PHEV)

A hybrid vehicle with a large capacity rechargeable battery that can
be recharged by plugging into the electricity grid as well as using the
on-board charging capabilities of normal hybrids (e.g., regenerative
braking). Just like a normal hybrid vehicle, a plug-in hybrid also
utilizes an internal combustion engine as a backup when battery life is
depleted.

Photosynthetic
nitrogen efficiency

The amount of carbon in the plant that is converted to usable sugars
during photosynthesis. With greater atmospheric CO,, the amount of
carbon converted to sugars is greater even when the amount of
nitrogen is available to the plant does not change.

Phototoxicity

An abnormal adverse reaction of a plant to ultraviolet radiation during
which a toxic compound in a plant can be produced or enhanced.
This can be exacerbated by environmental pollutants or increasing
UV radiation.

Primary fuels

Energy sources consumed in the initial production of energy. Primary
fuels used in the United States include nuclear power, hydropower,
coal, natural gas, and crude oil (converted to petroleum and other
liquid fuels for consumption).

Radiative forcing

Measure of how a climatic factor such as a GHG affects the energy
balance of the Earth-atmosphere system. A positive forcing tends to
warm the Earth’s surface while a negative forcing tends to cool it.

Rebound effect

A situation in which improved fuel economy reduces the fuel cost of
driving and leads to additional use of passenger cars and light trucks.

Quads

In this EIS, quadrillion British thermal units.
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Definition

Social cost of
carbon (SCC)

An estimate of the monetized climate-related damages associated
with an incremental increase in annual carbon emissions; the
estimated price of the damages caused by each ton of CO, released
into the atmosphere. In cost-benefit analysis of government
regulations, the higher the SCC, the more stringent the standards.
For example, if the price of the damages caused by each ton of CO,
released into the atmosphere were $10, only regulations that cost
less than $10 to implement would be deemed worthwhile. The higher
the cost of damages caused by each ton of CO, released into the
atmosphere, the greater the demands imposed on polluters

Survival rate

In the context of this EIS, the proportion of vehicles originally
produced during a model year that are expected to remain in service
at the age they will have reached during each subsequent year.

Stratification

The layering of warmer, less dense water over colder, denser water.

Technologies

In the context of this EIS, engine technologies, transmission, vehicle,
electrification/accessory, and hybrid technologies that influence fuel
economy.

Tipping point

A situation where the climate system reaches a point at which is there
is a strong and amplifying positive feedback from only a moderate
additional change in a driver, such as CO, or temperature increase.

Toxic air pollutants

Toxic air pollutants, also known as hazardous air pollutants, are those
pollutants that are known or suspected to cause cancer or other
serious health effects, such as reproductive effects or birth defects, or
adverse environmental effects. EPA has identified 188 substances as
toxic air pollutants.

Track width

The lateral distance between the centerlines of the base tires at
ground.

Transpiration

Water loss from plant leaves.

Upstream
emissions

Emissions associated with crude-petroleum extraction and
transportation, and with the refining, storage, and distribution of
transportation fuels.

Urban Heat island
effect

Phenomenon of consistently higher ambient temperatures in
metropolitan regions compared to the surrounding rural areas.
Metropolitan regions have maodified the land surfaces with materials
(e.g., pavement) that absorb solar energy, thereby retaining heat
within the localized area.

Vehicle footprint

A vehicle’'s wheelbase multiplied by the vehicle’s average track width.

Vehicle miles
traveled (VMT)

Total number of miles driven.
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Glossary

Term Definition
Volpe model CAFE compliance and effects model developed by the DOT Volpe
Center that, for any given year, applies technologies to the
manufacturer's fleet until the manufacturer achieves compliance with
the standard under consideration.
Wheelbase The longitudinal distance between front and rear wheel centerlines.
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MY 2017-2025 CAFE Standards EIS

SUMMARY
FOREWORD

The National Highway Traffic Safety Administration (NHTSA) prepared this Environmental
Impact Statement (EIS) to analyze and disclose the potential environmental impacts of the
proposed model year (MY) 2017-2025 Corporate Average Fuel Economy (CAFE) Standards for
passenger cars and light trucks (the Proposed Action). This document was prepared pursuant
to Council on Environmental Quality (CEQ) National Environmental Policy Act (NEPA)
implementing regulations, U.S. Department of Transportation (DOT) Order 5610.1C, and
NHTSA regulations.

This EIS compares the potential environmental impacts of four alternative approaches to
regulating light-duty vehicle fuel economy for MYs 2017-2025, including a Preferred Alternative
(i.e., the proposed standards) and a No Action Alternative. This EIS analyzes direct, indirect,
and cumulative impacts in proportion to their potential significance. The alternatives NHTSA
selected for evaluation encompass a reasonable range of alternatives to evaluate the potential
environmental impacts of the proposed standards and alternatives under NEPA. EIS chapters
and appendices provide or reference all relevant supporting information.

BACKGROUND

The Energy Policy and Conservation Act of 1975 (EPCA) established the CAFE program to
reduce national energy consumption by increasing the fuel economy of passenger cars and light
trucks. EPCA directs the Secretary of Transportation to set and implement fuel economy
standards for passenger cars and light trucks sold in the United States. NHTSA is delegated
responsibility for implementing EPCA fuel economy requirements assigned to the Secretary. In
December 2007, Congress enacted the Energy Independence and Security Act of 2007 (EISA),
amending the EPCA CAFE program requirements by providing DOT additional rulemaking
authority and responsibilities. Pursuant to EISA, NHTSA has issued final CAFE standards for
MY 2011 passenger cars and light trucks, as well as standards for MY 2012-2016 passenger
cars and light trucks and MY 2014—-2018 medium- and heavy-duty vehicles in joint rulemakings
with the Environmental Protection Agency (EPA).

On May 21, 2010, President Obama issued a Presidential Memorandum entitled “Improving
Energy Security, American Competitiveness and Job Creation, and Environmental Protection
through a Transformation of our Nation’s Fleet of Cars and Trucks.” This memorandum builds
on the President’s previous memorandum from January 26, 2009, which established a Joint
National Program and led to the NHTSA and EPA joint final rules establishing fuel economy and
greenhouse gas (GHG) standards for MY 2012-2016 passenger cars and light trucks. The
President’s 2010 memorandum requested that NHTSA and EPA continue the joint National
Program by developing joint federal standards to improve fuel efficiency and reduce the GHG
emissions of U.S. passenger cars and light trucks manufactured in MYs 2017-2025. The
President requested that the agencies develop a Notice of Intent announcing plans for setting
those standards by September 30, 2010, which would include “potential standards that could be
practicably implemented nationally for the 2017—2025 model years and a schedule for setting
those standards as expeditiously as possible, consistent with providing sufficient lead time to
vehicle manufacturers.”
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On September 30, 2010, NHTSA and EPA issued a Notice of Intent that announced plans to
develop a rulemaking setting stringent fuel economy and GHG emissions standards for U.S.
passenger cars and light trucks for MY 2017 and beyond. The notice was accompanied by an
Interim Joint Technical Assessment Report, intended to inform the rulemaking process, which
was developed by NHTSA, EPA, and the California Air Resources Board (CARB), in
coordination with the U.S. Department of Energy (DOE). On December 8, 2010, the agencies
published a Supplemental Notice of Intent highlighting many of the key comments received in
response to the September Notice of Intent and the Interim Joint Technical Assessment Report.
Over the next several months, the agencies, working with California, engaged in discussions
with individual auto manufacturers, automotive suppliers, states, environmental groups,
consumer groups, and the United Auto Workers, who all expressed support for a continuation of
the National Program. These discussions and efforts focused on developing information that
supported the underlying technical assessments that informed the proposed standards.

On May 10, 2011, NHTSA published a Notice of Intent to prepare an EIS for new CAFE
standards. On July 29, 2011, NHTSA and EPA issued a final Supplemental Notice of Intent
generally describing the agencies’ expectations for the Notice of Proposed Rulemaking
(NPRM), including the intended levels of standards to be proposed and key program elements
like compliance flexibilities and the mid-term evaluation. That NPRM is being issued
simultaneously with this Draft EIS.

NHTSA developed this EIS pursuant to NEPA, which directs that federal agencies proposing
“major federal actions significantly affecting the quality of the human environment” must, “to the
fullest extent possible,” prepare “a detailed statement” on the environmental impacts of the
proposed action (including alternatives to the proposed action). To inform its development of
the proposed CAFE standards, NHTSA prepared this EIS, which analyzes, discloses, and
compares the potential environmental impacts of a reasonable range of action alternatives,
including a proposed Preferred Alternative, and discusses impacts in proportion to their
significance.

PURPOSE AND NEED FOR THE PROPOSED ACTION

NEPA requires that proposed alternatives be developed based on the action’s purpose and
need. The purpose and need statement explains why the action is needed, describes the
action’s intended purpose, and serves as the basis for developing the range of alternatives to be
considered in the NEPA analysis. In accordance with EPCA, as amended by EISA, one
purpose of the Joint Rulemaking is to establish MY 2017-2025 CAFE standards at “the
maximum feasible average fuel economy level that the Secretary of Transportation decides the
manufacturers can achieve in that model year.” When determining the maximum feasible levels
that manufacturers can achieve in each model year, EPCA requires that the Secretary of
Transportation consider the four statutory factors of technological feasibility, economic
practicability, the effect of other motor vehicle standards of the government on fuel economy,
and the need of the United States to conserve energy. In addition, the agency has the authority
to — and traditionally does — consider other relevant factors, such as the effect of the CAFE
standards on motor vehicle safety.

Under EISA, NHTSA must establish separate standards for passenger cars and light trucks for
each model year, subject to two principal requirements. First, in certain years, the standards
are subject to a minimum requirement regarding stringency — they must be set at levels high
enough to ensure that the combined U.S. passenger car and light-truck fleet achieves an
average fuel economy level of not less than 35 miles per gallon (mpg) not later than MY 2020.
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Second, EPCA requires that the agency establish separate average fuel economy standards for
all new passenger cars and light trucks at the maximum feasible average fuel economy level
that the Secretary of Transportation decides the manufacturers can achieve in that model year.

Finally, NHTSA also is acting pursuant to President Obama’s memorandum to the Department
on May 21, 2010, as described in Section 1.1 of this EIS. This memorandum further outlines
the purpose of and need for the Proposed Action. The NEPA analysis in this EIS informs the
agency’s action in setting CAFE standards for MY 2017-2025 passenger cars and light trucks.

PROPOSED ACTION AND ALTERNATIVES

NEPA requires an agency to compare the potential environmental impacts of its Proposed
Action and a reasonable range of alternatives. NHTSA'’s Proposed Action is to set fuel
economy standards for MY 2017-2025 passenger cars and light trucks in accordance with
EPCA, as amended by EISA. In developing the proposed standards and alternatives, NHTSA
considered the four EPCA factors that guide the agency’s determination of “maximum feasible”
standards. NHTSA'’s decisionmaking process balances the four statutory EPCA factors, along
with considerations such as environmental impacts and safety.

Because in any single rulemaking under EPCA, standards may be established for not more than
5 model years, NHTSA intends to issue conditional standards for MYs 2022-2025. The CAFE
standards for MYs 2022-2025 will be determined with finality in a subsequent, de novo notice
and comment rulemaking conducted in full compliance with Section 32902 of Title 49 of the
United States Code and other applicable law. Because these two NHTSA actions are being
proposed together to increase the efficiency of the light-duty vehicle fleet, and because they are
part of a joint NHTSA/EPA rulemaking for a coordinated National Program covering MYs 2017—
2025, this EIS addresses the potential environmental impacts of the proposed alternatives for
the full MY 2017-2025 period together, notwithstanding the provision for a mid-term evaluation.

NHTSA has selected a reasonable range of alternatives to evaluate the potential environmental
impacts of the proposed CAFE standards and alternatives under NEPA. The specific
alternatives NHTSA selected, described below and listed in Table S-1 and Sections 2.2.1 and
2.2.2 of this EIS, encompass a reasonable range within which to set CAFE standards and to
evaluate the potential environmental impacts under NEPA, in view of EPCA requirements.
Pursuant to CEQ regulations, the agency has included a No Action Alternative (Alternative 1),
which assumes no action would occur under the National Program. The No Action Alternative
assumes that NHTSA would not issue a rule regarding CAFE standards for MY 2017-2025
passenger cars and light trucks; rather, consistent with previous EISs, the agency assumes that
NHTSA's MY 2016 fuel economy standards and EPA’'s MY 2016 GHG standards would
continue indefinitely. This alternative provides an analytical baseline against which to compare
the environmental impacts of the action alternatives.

In recognition of the uncertainty inherent in forecasting the fuel economy of the future light-duty
vehicle fleet in the absence of the agencies’ action, this EIS provides two analyses regarding
the No Action Alternative and the corresponding impacts of action alternatives. “Analysis A”
reflects a No Action Alternative that assumes that, in the absence of the Proposed Action, the
baseline light-duty vehicle fleet in MYs 2017-2025 and beyond would attain an average
fleetwide fuel economy no higher than that required under the agencies’ MY 2016 standards
established by final rule in April 2010. In addition, Analysis A assumes that fleetwide fuel
economy after MY 2025 under the action alternatives will never exceed the level of the MY 2025
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standards. Tables and figures in this summary that depict results for Analysis A include an “A”
after the table or figure number.

“Analysis B” reflects a No Action Alternative that assumes that, in the absence of the agencies’
action, the average fleetwide fuel economy level of passenger cars and light trucks would
continue to increase beyond the level necessary to meet the MY 2016 standards. NHTSA
forecasted this fleet using the “voluntary over-compliance” simulation capability of the Volpe
model, described in Section 2.2.1 of this EIS and in Section IV.C.4.c of the NPRM. For this
simulation, the agency used all of the same inputs as for Analysis A, but applied a payback
period of 1 year for purposes of calculating the value of future fuel savings when simulating
whether a manufacturer would apply additional technology to an already CAFE-compliant fleet.
For technologies applied to a manufacturer’s fleet that has not yet achieved compliance with
CAFE standards, the agency continued to apply a 5-year payback period. Further discussion of
this methodology is available in Section IV.G of the NPRM. For the action alternatives, the
agency has assumed that fleetwide fuel economy will continue to increase after MY 2025
beyond the levels necessary to meet the MY 2025 standards. Specifically, the agency assumes
that the fuel economy achieved by new passenger cars and light trucks will increase at rates of
0.2 percent and 0.4 percent annually after MY 2025. These rates of increase were developed
by examining historical changes in the fuel economy of new passenger cars and light trucks
during periods when CAFE standards remained fixed and did not require manufacturers to offer
vehicles with higher fuel economy than in the immediately preceding model years. Tables and
figures in this summary that depict results for Analysis B include a “B” after the table or figure
number.

Table S-1. Estimated Average Required and Achieved Fleetwide Fuel Economy (mpg) for
Combined U.S. Passenger Cars and Light Trucks by Model Year and Alternative

MY MY MY MY MY MY MY MY MY
Alternative 2017 2018 2019 2020 2021 2022 2023 2024 2025
Required
2 - 2%l/Year
Cars and 35.4 36.2 37.1 37.9 38.7 39.6 40.4 41.4 42.3
Trucks
3 - Preferred 35.3 36.4 375 38.8 40.9 42.9 45.0 47.3 49.6
4 - 7%l Year
Cars and 37.2 40.3 43.5 46.9 50.6 54.6 59.0 63.8 69.0
Trucks
Achieved

1 - No Action,
Analysis A 33.4 33.8 34.1 34.4 345 34.6 347 34.8 34.9
1 - No Action,
Analysis B 33.3 33.9 34.2 345 34.6 34.7 349 35.1 35.3
2 - 2%l/Year
Cars and 34.1 35.3 36.7 37.7 38.6 39.2 39.7 40.4 40.9
Trucks
3 - Preferred 34.3 35.8 37.8 39.4 41.0 42.0 43.3 44.9 46.7
4 - 7%/ Year
Cars and 36.6 39.0 41.7 44.3 45.8 47.5 49.9 53.3 55.6
Trucks
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Table S-1 shows the estimated average required and achieved fleetwide fuel economy that
NHTSA forecasts under the No Action Alternative and the action alternatives for both Analysis A
and Analysis B by model year during the regulatory period. Because Analysis A and Analysis B
differ only in relation to fuel economy gains under the No Action Alternative and after 2025, the
estimated achieved fuel economy levels under the action alternatives for the regulatory period
(MYs 2017-2025) are essentially the same for both analyses.

NHTSA has analyzed a range of action alternatives with stringencies that increase annually on
average 2 percent to 7 percent from the MY 2016 standards for passenger cars and for light
trucks. As NHTSA stated in the Notice of Intent to issue an EIS, the agency believes that,
based on the different ways it could weigh EPCA’s four statutory factors, the maximum feasible
level of CAFE stringency falls within this range. Throughout this EIS, estimated impacts are
shown for three action alternatives that illustrate this range of average annual percentage
increases. Table S-1 shows the estimated average required and achieved fleetwide fuel
economy NHTSA forecasts by model year under the three action alternatives. These action
alternatives are as follows:

e Alternative 2 — Alternative 2 would require a 2 percent average annual fleetwide increase in
mpg for both passenger cars and light trucks for MYs 2017-2025. Alternative 2 represents
the lower bound of the range of annual stringency increases NHTSA believes includes the
maximum feasible stringency.

e Alternative 3 (Preferred) — Under the Preferred Alternative, manufacturers would be required
to meet an estimated average fleetwide fuel economy level of 40.9 mpg in MY 2021 and
49.6 mpg in MY 2025. For passenger cars, the annual increase in the stringency between
model years 2017 and 2021 averages 4.1 percent. In recognition of manufacturers’ unique
challenges in improving the fuel economy and GHG emissions of full-size pickup trucks
while preserving the utility (e.g., towing and payload capabilities) of those vehicles, NHTSA
is proposing a slower annual rate of improvement for light trucks in the first phase of the
program. For light trucks, the proposed annual increase in stringency in MYs 2017 through
2021 averages 2.9 percent per year. In the second phase of the program (MYs 2022—
2025), the annual increase in stringency for passenger cars is expected to average 4.3
percent, and for light trucks, 4.7 percent.

e Alternative 4 — Alternative 4 would require a 7 percent average annual fleetwide increase in
mpg for both passenger cars and light trucks for MYs 2017—-2025. Alternative 4 represents
the upper bound of the range of annual stringency increases NHTSA believes includes the
maximum feasible stringency.

The range under consideration in the alternatives encompasses a spectrum of possible
standards the agency could select, based on the different ways NHTSA could weigh EPCA’s
four statutory factors. By providing environmental analyses of these points and the Preferred
Alternative, the decisionmaker and the public can determine the environmental effects of points
that fall between Alternatives 2 and 4. The action alternatives evaluated in this EIS therefore
provide decisionmakers with the ability to select from a wide variety of other potential
alternatives with stringencies that increase annually at average percentage rates between 2 and
7 percent. This includes, for example, alternatives with stringencies that increase at different
rates for passenger cars and for light trucks and stringencies that increase by different rates in
different years.

The agency’s Preferred Alternative represents the required fuel economy level NHTSA has
tentatively determined to be the maximum feasible level under EPCA, based on balancing the
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four statutory factors and other relevant considerations. For a detailed explanation of the
alternatives, see Section 2.2 of this EIS.

These alternatives reflect differences in the degree of technology adoption across the fleet, in
costs to manufacturers and consumers, and in conservation of oil and related reductions in
GHGs. For example, the most stringent alternative NHTSA is evaluating (Alternative 4) would
require greater adoption of technology across the fleet, including more advanced technology,
than the least stringent alternative NHTSA is evaluating. As a result, the most stringent
alternative would impose greater costs and achieve greater energy conservation and related
reductions in GHGs than other action alternatives, compared to the No Action Alternative.

POTENTIAL ENVIRONMENTAL CONSEQUENCES

This section describes how the Proposed Action and alternatives could affect energy use, air
guality, and climate. The EIS also qualitatively describes potential additional impacts on water
resources, biological resources, safety, hazardous materials and regulated wastes, noise, and
environmental justice. Appendix A to the EIS provides the impacts of the proposed standards
for passenger cars and light trucks separately.

The impacts on energy use, air quality, and climate described in this Summary include direct,
indirect, and cumulative impacts. Direct impacts occur at the same time and place as the
action. Indirect impacts occur later in time or are farther removed in distance. Cumulative
impacts are the incremental impacts resulting from the action added to those of other past,
present, and reasonably foreseeable future actions.

The analysis of the direct and indirect impacts of the proposed standards compares the action
alternatives of a particular analysis (A or B) with the No Action Alternative for that analysis,
applying their respective assumptions as described above. The cumulative impacts analysis
accounts for past, present, and reasonably foreseeable future actions, consistent with NEPA
requirements. The cumulative impacts analysis presents the environmental impacts (including
impacts to energy, air quality, and climate) due to the fuel economy improvements that result
directly or indirectly from the proposed rule in addition to reasonably foreseeable improvements
in fuel economy caused by other actions — that is, fuel economy improvements that would result
from actions taken by manufacturers without the agency’s action and in response to market
demands.

Energy

NHTSA'’s proposed standards would regulate fuel economy and therefore impact U.S.
transportation sector fuel consumption. Transportation fuel comprises a large portion of total
U.S. energy consumption and energy imports and has a significant impact on the functioning of
the energy sector as a whole. Because automotive fuel consumption is expected to account for
most U.S. net energy imports through 2035, the United States has the potential to achieve large
reductions in imported oil use and, consequently, in the country’s net energy imports during this
time, by increasing the fuel economy of its fleet of passenger cars and light trucks.

Increasing the fuel economy of the light-duty vehicle fleet is likely to have far-reaching impacts
related to reducing U.S. dependence on foreign oil. Reducing dependence on energy imports is
a key component of the President’s March 30, 2011, Blueprint for a Secure Energy Future,
which indicates that increasing transportation efficiency is an essential step toward that goal.
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DOE has stated that vehicle efficiency has the greatest short- to mid-term impact on oil
consumption.

Energy intensity measures the efficiency at which energy is converted to Gross Domestic
Product (GDP), with a high value indicating an inefficient conversion of energy to GDP and a
lower value indicating a more efficient conversion. The energy intensity of the U.S. economy
was reduced by 54 percent over 4 decades (from 15,890 British thermal units [Btu] per real
dollar of GDP in 1970 to 7,330 Btu per real dollar of GDP in 2009), indicating an overall increase
in the efficiency with which the U.S. uses energy. Although U.S. energy efficiency has been
increasing and the U.S. share of global energy consumption has been declining in recent
decades, total U.S. energy consumption has been increasing over that same period.

Most of the increase in U.S. energy consumption over the past decades has not come from
increased domestic energy production, but instead from the increase in imports largely for use
in the transportation sector. Transportation fuel consumption has grown steadily on an annual
basis. Transportation is now the largest consumer of petroleum in the U.S. economy and a
major contributor to U.S. net imports. The United States is poised to reverse the trend of the last
4 decades and achieve large reductions in net energy imports through 2035 due to continuing
increases in U.S. energy efficiency and recent developments in U.S. energy production.
Stronger fuel economy standards for light-duty vehicles have the potential to further increase
U.S. energy efficiency in the transportation sector and reduce U.S. dependence on petroleum.

The transportation sector is the second-largest consumer of energy in the United States (after
the industrial sector), representing 29 percent of total U.S. energy use, as shown in Figure S-1.
Petroleum is by far the largest source of energy used in the transportation sector, accounting for
almost 95 percent of this sector’s energy consumption. Consequently, transportation accounts
for the largest share of total U.S. petroleum consumption. As shown in Figure S-2, 71 percent
of the petroleum used in the United States is consumed by the transportation sector.

Figure S-1. U.S. Energy Consumption by Sector, 2009

Tranngoqréatmn Residential

22%

Industrial
30%

Source: EIA (Energy Information Administration). 2011. Annual Energy Review 2010. Table 2.1a—Energy
Consumption by Sector, Selected Years, 1949-2010. DOE/EIA-0384(2010). U.S. Department of Energy:
Washington, D.C. Available at: <http://www.eia.gov/totalenergy/data/annual/pdf/aer.pdf>. (Accessed: November 2,
2011).
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Figure S-2. U.S. Petroleum Consumption by Sector, 2009

Air Transport 9%  Other Non-Highway
\ / Transport 11%

Transportation

71%
Passenger Cars and

Light Trucks
62%

Residential 4%

Commercial 2% Electric Power 1%
HD = heavy-duty
Left Pie Chart Data Source: EIA. 2011. Annual Energy Outlook 2011. Table 7—Transportation Sector key Indicators

and delivered energy Consumption, reference Case, 2008-2035. DOE/EIA-0383 (2011), April. U.S. Department of
Energy: Washington, D.C. Available at: <http://www.eia.gov/oiaf/aeo/tablebrowser/>. (Accessed: October 18, 2011).

Right Pie Chart Data Source: EIA. 2011. Annual Energy Review 2010. Table 5.13a-d—Petroleum Consumption
Estimates, 1949-2010. DOE/EIA-0384 (2010). U.S. Department of Energy: Washington, D.C. Available at:
<http://www.eia.gov/totalenergy/data/annual/pdf/aer.pdf>. (Accessed: October 27, 2011).

More than half of transportation sector energy use can be attributed to petroleum (gasoline and
diesel fuel) consumption from passenger cars and light trucks. In the future, the transportation
sector will continue to be the largest petroleum consumer and the second-largest component of
total U.S. energy consumption after the industrial sector. NHTSA'’s analysis of fuel consumption
in this EIS assumes that fuel consumed by passenger cars and light trucks will consist
predominantly of gasoline and diesel fuel derived from petroleum for the foreseeable future.

Key Findings for Energy Use

To calculate fuel savings for each proposed alternative, NHTSA subtracted projected fuel
consumption under each action alternative from the level under the No Action Alternative. The
fuel consumption and savings figures presented below are for 2017 through 2060 (the year by
which nearly the entire U.S. light-duty vehicle fleet will likely be composed of MY 2017-2025
and later vehicles).

Direct and Indirect Impacts

As the alternatives increase in stringency, total fuel consumption decreases under both Analysis
A and Analysis B. Total combined gas and diesel fuel consumption by all U.S. passenger cars
and light trucks during the period 2017-2060 would decrease from approximately 7,000 billion
gallons under the No Action Alternative (7,092 in Analysis A; 6,421 in Analysis B) to
approximately 5,000 billion gallons under Alternative 4 (5,216 in Analysis A; 4,964 in Analysis
B). Total fuel consumption under the Preferred Alternative falls between these two levels,
amounting to 5,860 billion gallons in Analysis A and 5,583 billion gallons in Analysis B during
the period 2017-2060.
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Fuel savings is the reduction in fuel consumption over a specific period. In contrast to fuel
consumption, fuel savings under each action alternative compared to the No Action Alternative
increases with stringency. Figures S-3-A and S-3-B demonstrate fuel savings for Analysis A
and Analysis B, respectively, from 2017-2060 under each alternative compared to the No
Action Alternative. Total fuel savings from 2017-2060 compared to the No Action Alternative
ranges from a low of approximately 731 billion gallons in Analysis A (446 billion gallons in
Analysis B) under Alternative 2 to a high of approximately 1,877 billion gallons in Analysis A
(1,457 billion gallons in Analysis B) under Alternative 4. Total fuel savings under the Preferred
Alternative falls between these two levels, amounting to 1,232 billion gallons in Analysis A and
838 billion gallons in Analysis B during the period 2017—-2060.

Figure S-3-A. U.S. Passenger Car and Light Truck Fuel Savings by Alternative (billion gasoline
gallon equivalent total for calendar years 2017-2060), Direct and Indirect Impacts (Analysis A)
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Figure S-3-B. U.S. Passenger Car and Light Truck Fuel Savings by Alternative (billion gasoline
gallon equivalent total for calendar years 2017-2060), Direct and Indirect Impacts (Analysis B)
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Cumulative Impacts

As with direct and indirect impacts, fuel consumption under each alternative will decrease with
increasing stringency under the cumulative impacts analysis, which incorporates other past,
present, and reasonably foreseeable future actions. Under the No Action Alternative, total
combined gas and diesel fuel consumption during the period 2017-2060 would be 7,092 billion
gallons. Total fuel consumption under the action alternatives ranges from a low of 4,964 billion
gallons under Alternative 4 to a high of 5,975 billion gallons under Alternative 2. Total fuel
consumption under the Preferred Alternative falls between these levels, amounting to 5,583
billion gallons.

Similarly, under the cumulative impacts analysis, fuel savings from passenger cars and light
trucks increase with increased fuel economy stringency. Figure S-4 demonstrates fuel savings
for the period 2017-2060 under each alternative compared to the No Action Alternative. Fuel
savings during this period range from a low of 1,117 billion gallons under Alternative 2 to a high
of 2,128 billion gallons under Alternative 4. Under the cumulative impacts analysis, fuel savings
under the Preferred Alternative falls between these levels, amounting to 1,509 billion gallons.
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Figure S-4. U.S. Passenger Car and Light Truck Fuel Savings by Alternative (billion gasoline
gallon equivalent total for calendar years 2017-2060), Cumulative Impacts
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Air Quality

Air pollution and air quality can affect public health, public welfare, and the environment. The
alternative MY 2017-2025 CAFE standards under consideration would affect air pollutant
emissions and air quality. The EIS air quality analysis assesses the impacts of the alternatives
in relation to emissions of pollutants of concern from mobile sources, the resulting impacts to
human health, and the monetized health benefits of emissions reductions. Although air
pollutant emissions generally decline under the action alternatives compared to the No Action
Alternative, the magnitudes of the declines are not consistent across all pollutants (and some air
pollutant emissions might increase), reflecting the complex interactions between tailpipe
emission rates of the various vehicle types, the technologies assumed to be incorporated by
manufacturers to comply with the standards, upstream emission rates, the relative proportions
of gasoline and diesel in total fuel consumption reductions, and increases in vehicle miles
traveled (VMT).

Under the authority of the Clean Air Act (CAA) and its amendments, EPA has established
National Ambient Air Quality Standards (NAAQS) for six relatively common air pollutants —
known as “criteria” pollutants because EPA regulates them by developing human-health-based
or environmentally-based criteria for setting permissible levels. The criteria pollutants are
carbon monoxide (CO), nitrogen dioxide (NO,), ozone, sulfur dioxide (SO,), lead, and
particulate matter (PM) with an aerodynamic diameter equal to or less than 10 microns (PMy)
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and 2.5 microns (PM,;, or fine particles). Ozone is not emitted directly from vehicles, but is
formed from emissions of the ozone precursor pollutants nitrogen oxides (NOy) and volatile
organic compounds (VOCs).

In addition to criteria pollutants, motor vehicles emit some substances defined by the 1990 CAA
Amendments as hazardous air pollutants. Hazardous air pollutants include certain VOCs,
compounds in PM, pesticides, herbicides, and radionuclides that present tangible hazards
based on scientific studies of human (and other mammal) exposure.

Hazardous air pollutants from vehicles are known as mobile source air toxics (MSATS). The
MSATSs included in this analysis are acetaldehyde, acrolein, benzene, 1,3-butadiene, diesel
particulate matter (DPM), and formaldehyde. EPA and the Federal Highway Administration
have identified these air toxics as the MSATSs that typically are of greatest concern when
analyzing impacts of highway vehicles. DPM is a component of exhaust from diesel-fueled
vehicles and falls almost entirely within the PM, 5 particle-size class.

Health Effects of the Pollutants

The criteria pollutants assessed in the EIS have been shown to cause a range of adverse health
effects at various concentrations and exposures, including:

e Damage to lung tissue

e Reduced lung function

e Exacerbation of existing respiratory and cardiovascular diseases
e Difficulty breathing

e Irritation of the upper respiratory tract

e Bronchitis and pneumonia

* Reduced resistance to respiratory infections

» Alterations to the body’s defense systems against foreign materials
e Reduced delivery of oxygen to the body’s organs and tissues

e Impairment of the brain’s ability to function properly

e Cancer and premature death.

MSATSs are also associated with adverse health effects. For example, EPA classifies
acetaldehyde, benzene, 1,3-butadiene, formaldehyde, and certain components of DPM as
either known or probable human carcinogens. Many MSATSs are also associated with non-
cancer health effects, such as respiratory irritation.

Contribution of U.S. Transportation Sector to Air Pollutant Emissions

The U.S. transportation sector is a major source of emissions of certain criteria pollutants or
their chemical precursors. Emissions of these pollutants from on-road mobile sources have
declined dramatically since 1970 as a result of pollution controls on vehicles and regulation of
the chemical content of fuels.

Highway vehicles (including vehicles covered by the proposed rule) are responsible for
approximately 53 percent of total U.S. emissions of CO, 1.7 percent of PM, s emissions, and 1.2
percent of PMy, emissions. Highway vehicles also contribute approximately 24 percent of total
nationwide emissions of VOCs and 31 percent of NOy, both of which are chemical precursors of
ozone. In addition, NOy is a PM, s precursor and VOCs can be PM, s precursors. Highway
vehicles contribute less than 0.4 percent of SO,, but SO, and other oxides of sulfur (SO,) are
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important because they contribute to the formation of PM; s in the atmosphere. With the
elimination of lead in automotive gasoline, it is no longer emitted from motor vehicles in more
than negligible quantities and therefore is not assessed in this analysis.

Key Findings for Air Quality

The findings for air quality effects are shown for 2040 in this Summary, a mid-term forecast year
by which time a large proportion of passenger car and light truck VMT would be accounted for
by vehicles that meet the MY 2017-2025 standards. The results reported in this section apply
to both Analysis A and Analysis B for 2040, unless otherwise noted. The EIS provides findings
for air quality effects for 2021, 2025, 2040, and 2060.

In general, emissions of criteria and toxic air pollutants decrease with increased stringency
across alternatives. This trend is true for all criteria pollutants except CO and SO,, which would
have higher emissions under some of the action alternatives than under the No Action
Alternative. Under the Preferred Alternative, emissions of all criteria air pollutants would be
lower than under the No Action Alternative, except for CO and NO, which in some years would
be slightly higher.

Toxic air pollutants are more variable in their response to increasing fuel economy. Compared
to the No Action Alternative, the action alternatives result in reduced emissions of benzene and
DPM, but slightly higher emissions of formaldehyde and acrolein. Acetaldehyde and 1,3-
butadiene emissions would be higher or lower than the No Action Alternative depending on the
action alternative. Emissions of all toxic air pollutants would be higher under the Preferred
Alternative than under the No Action Alternative for acetaldehyde, formaldehyde, and acrolein;
lower for benzene and DPM; and higher or lower for 1,3-butadiene, depending on the year.

The increases and decreases in emissions reflect the complex interactions among tailpipe
emission rates of the various vehicle types, the technologies assumed to be incorporated by
manufacturers in response to the proposed standards, upstream emission rates, the relative
proportions of gasoline and diesel in total fuel consumption reductions, the proportion of electric
vehicles in the passenger car and light truck population, and increases in VMT.

Monetized PM, s-related health benefits and the associated reduced incidence of adverse health
effects from the emission reductions were estimated by multiplying direct PM, s and PM; 5
precursor emission reductions (NOy, SO,, and VOCSs) by pollutant-specific benefit-per-ton
estimates provided by EPA. Reductions in adverse health outcomes include reduced
incidences of premature mortality, chronic bronchitis, respiratory emergency room visits, and
work-loss days.

Direct and Indirect Impacts

Criteria Pollutants

e Emissions of criteria pollutants are highest under the No Action Alternative and generally
decline as fuel consumption decreases from the least stringent alternative (No Action) to the
most stringent (Alternative 4), as shown in Figures S-5-A and S-5-B. CO and SO, are
exceptions to this general trend, with CO emissions increasing under Alternative 2,
decreasing under the Preferred Alternative and then decreasing further under Alternative 4,
and SO, emissions decreasing under Alternative 2 and the Preferred Alternative and then
increasing under Alternative 4.
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e Emissions of CO, NO,, PM, s, and VOCs generally are lowest under Alternative 4, while
emissions of SO, are lowest under the Preferred Alternative.

e Under the Preferred Alternative, emissions of all criteria pollutants would be reduced
compared to the No Action Alternative, except CO emissions, which would increase slightly
from the No Action Alternative. Excluding CO, emissions under the Preferred Alternative
generally would be lower than emissions under Alternative 2, but higher than emissions
under Alternative 4. Emissions of CO and SO, vary inconsistently by alternative and year.

Figure S-5-A. Nationwide Criteria Pollutant Emissions (tons/year) from U.S. Passenger Cars and
Light Trucks for 2040 by Alternative, Direct and Indirect Impacts (Analysis A)
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Figure S-5-B. Nationwide Criteria Pollutant Emissions (tons/year) from U.S. Passenger Cars and
Light Trucks for 2040 by Alternative, Direct and Indirect Impacts (Analysis B)
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Hazardous Air Pollutants

Emissions of benzene are highest under the No Action Alternative and decline as fuel
consumption decreases across the alternatives, as shown in Figures S-6-A and S-6-B.
Emissions of acetaldehyde and 1,3-butadiene generally increase under Alternative 2 and
the Preferred Alternative and decrease under Alternative 4. Emissions of DPM generally
decrease under Alternatives 2 and 3, but increase under Alternative 4. Emissions of
acrolein and formaldehyde increase for all action alternatives compared to the No Action
Alternative.

Emissions of acetaldehyde, benzene, and 1,3-butadiene are lowest under Alternative 4 in
most years, while emissions of acrolein and formaldehyde are lowest under the No Action
Alternative. Emissions of DPM are lowest under Alternative 2, the Preferred Alternative, or
Alternative 4, depending on the year.

Under the Preferred Alternative, emissions of benzene, 1,3-butadiene (in some years), and
DPM (in some years) would be reduced compared to the No Action Alternative. In contrast,
emissions of acetaldehyde, acrolein, and formaldehyde would increase under the Preferred
Alternative compared to the No Action Alternative. Emissions of benzene, 1,3-butadiene,
and DPM under the Preferred Alternative would be lower than under Alternative 2 in most
years, and either higher or lower than under Alternative 4, depending on the pollutant, year,
and analysis. Emissions of acetaldehyde, acrolein, and formaldehyde under the Preferred
Alternative would be higher than under Alternative 2 and either higher or lower than under
Alternative 4, depending on the pollutant, year, and analysis.
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Figure S-6-A. Nationwide Toxic Air Pollutant Emissions (tons/year) from U.S. Passenger Cars and
Light Trucks for 2040 by Alternative, Direct and Indirect Impacts (Analysis A)
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Figure S-6-B. Nationwide Toxic Air Pollutant Emissions (tons/year) from U.S. Passenger Cars and
Light Trucks for 2040 by Alternative, Direct and Indirect Impacts (Analysis B)
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Health and Monetized Health Benefits

All action alternatives would result in reduced adverse health effects (mortality, chronic
bronchitis, emergency room visits for asthma, and work-loss days) nationwide compared to
the No Action Alternative. Reductions increase as fuel consumption decreases across
alternatives.

Because monetized health benefits increase with reductions in adverse health effects,
monetized benefits would increase across alternatives along with increasing fuel economy
standards. When estimating quantified and monetized health impacts, EPA relies on results
from two PM, s-related premature mortality studies it considers equivalent: Pope et al.
(2002) and Laden et al. (2006). EPA recommends that monetized benefits be shown using
incidence estimates derived from each of these studies and valued using both a 3 percent
and a 7 percent discount rate to account for an assumed lag in the occurrence of mortality
after exposure, for a total of four separate calculations of monetized health benefits.
Estimated monetized health benefits in 2040 range from a low of $1.6 billion in Analysis A
($1.1 billion in Analysis B) for Alternative 2 (using the lowest of the four calculations) to a
high of $9.6 billion in Analysis A ($8.8 billion in Analysis B) for Alternative 4 (using the
highest of the four calculations).

Under the Preferred Alternative, adverse health outcomes would be fewer and monetized
health benefits would be greater than under the No Action Alternative and Alternative 2;
however, adverse health outcomes would be greater and monetized health benefits would
be less than under Alternative 4.

See Section 4.2 of this EIS for data on the direct effects of criteria and hazardous air pollutant
emissions, as well as monetized health benefits for the alternatives.

Cumulative Impacts

Criteria Pollutants

Cumulative emissions of criteria pollutants are highest under the No Action Alternative and
generally decline as fuel consumption decreases across the action alternatives, as shown in
Figure S-7. CO and SO, are exceptions to this general trend, with CO emissions increasing
under Alternative 2, decreasing under the Preferred Alternative and then decreasing further
under Alternative 4, and SO, emissions decreasing through the Preferred Alternative and
then increasing under Alternative 4 but remaining less than emissions under the No Action
Alternative.

Emissions of CO, PM, 5, and VOCs are lowest under Alternative 4, while emissions of NO
and SO, are lowest under the Preferred Alternative or Alternative 4, depending on the year.

Under the Preferred Alternative, emissions of all criteria pollutants would be reduced
compared to the No Action Alternative, except for CO emissions, which would be slightly
higher under the Preferred Alternative than under the No Action Alternative. Emissions of all
criteria pollutants under the Preferred Alternative would be lower than emissions under
Alternative 2, but higher than emissions under Alternative 4, with the exception of NO, and
SO, emissions, which are higher under the Preferred Alternative or Alternative 4 depending
on the year.
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Figure S-7. Nationwide Criteria Pollutant Emissions (tons/year) from U.S. Passenger Cars and
Light Trucks for 2040 by Alternative, Cumulative Impacts
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Hazardous Air Pollutants

Emissions of benzene generally are highest under the No Action Alternative and decline as
fuel consumption decreases across the action alternatives, as shown in Figure S-8.
Emissions of acetaldehyde increase under Alternative 2 and the Preferred Alternative and
generally decrease under Alternative 4, and emissions of 1,3-butadiene increase under
Alternative 2 and generally decrease under the Preferred Alternative and Alternative 4.
Emissions of DPM are highest under the No Action Alternative and decrease, although not
consistently, across the action alternatives. Emissions of acrolein and formaldehyde
increase with decreasing fuel consumption across all the action alternatives.

Emissions of acetaldehyde, benzene, and 1,3-butadiene generally are lowest under
Alternative 4, while emissions of acrolein and formaldehyde are lowest under the No Action
Alternative. Emissions of DPM are the lowest under Alternative 2, the Preferred Alternative,
or Alternative 4, depending on the year.

Under the Preferred Alternative, emissions of benzene, 1,3-butadiene (in some years), and
DPM (in some years) would be reduced compared to the No Action Alternative. In contrast,
emissions of acetaldehyde (in some years), acrolein, and formaldehyde would increase
under the Preferred Alternative compared to the No Action Alternative. Emissions of
benzene and 1,3-butadiene under the Preferred Alternative generally would be lower than
under Alternative 2 and higher than under Alternative 4. Emissions of acetaldehyde,
acrolein, 1,3-butadiene (in some years), DPM (in some years), and formaldehyde under the
Preferred Alternative would be higher than under Alternative 2. Emissions of acetaldehyde
under the Preferred Alternative would be higher (in some years) than under Alternative 4,
while emissions of acrolein, DPM, and formaldehyde under the Preferred Alternative
generally would be lower than under Alternative 4.
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Figure S-9. The Greenhouse Effect

Solar radiation powers
the climate system.

Some solar radiation
is reflected by
the Earth and the
atmosphere.

About half the solar radiation
is absorbed by the
Earth's surface and warms it. Infrared radiation is
emitted from the Earth's
surface.

Source: IPCC (Intergovernmental Panel on Climate Change). 2007. Climate Change 2007: The Physical Science Basis.
Contribution of working group | to the Fourth Assessment report of the Intergovernmental Panel on Climate Change. [Solomon, S.,
d. Qin, M. Manning, Z. Chen, M. Marquis, K.B. Averyt, M. Tignor and H.I. Miller (eds.)] Cambridge University Press, Cambridge,
United Kingdom and New York, NY, USA. 996 pgs.

The amount of CO, and other natural GHGs in the atmosphere — such as methane (CHy,),
nitrous oxide (N,O), water vapor, and ozone — has fluctuated over time, but natural emissions of
GHGs are largely balanced by natural sinks, such as vegetation (which, when buried and
compressed over long periods, becomes fossil fuel) and the oceans, which remove the gases
from the atmosphere.

Since the industrial revolution, when fossil fuels began to be burned in increasing quantities,
concentrations of GHGs in the atmosphere have increased. CO, has increased by more than 38
percent since pre-industrial times, while the concentration of CH, is now 149 percent above pre-
industrial levels.

This buildup of GHGs in the atmosphere is upsetting Earth’s energy balance and causing the
planet to warm, which in turn affects sea levels, precipitation patterns, cloud cover, ocean
temperatures and currents, and other climatic conditions. Scientists refer to this phenomenon
as “global climate change.”

During the past century, Earth’s surface temperature has risen by an average of approximately
0.74 degrees Celsius (°C) (1.3 degrees Fahrenheit [°F ] and sea levels have risen 0.17 meter
(6.7 inches), with a maximum rate of about 2 millimeters (0.08 inch) per year over the past 50
years on the northeastern coast of the United States.

A recent National Research Council (NRC) report stated that there is a strong, credible body of
evidence, based on multiple lines of research, documenting that climate is changing and that
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the changes are largely caused by human activities. These activities — such as the combustion
of fossil fuel, the production of agricultural commodities, and the harvesting of trees — contribute
to increased concentrations of GHGs in the atmosphere, which in turn trap increasing amounts

of heat, altering Earth’s energy balance.

Throughout this EIS, NHTSA has relied extensively on findings of the United Nations
Intergovernmental Panel on Climate Change (IPCC), the U.S. Climate Change Science
Program (CCSP), the NRC, the Arctic Council, the U.S. Global Change Research Program
(GCRP), and EPA. Our discussion focuses heavily on the most recent, thoroughly peer-
reviewed, and credible assessments of global and U.S. climate change. See Section 5.1 of this
EIS for more detail.

Impacts of Climate Change

Climate change is expected to have a wide range of effects on temperature, sea level,
precipitation patterns, severe weather events, and water resources, which in turn could affect
human health and safety, infrastructure, food and water supplies, and natural ecosystems.

e Impacts on freshwater resources could include changes in precipitation patterns; decreasing
aquifer recharge in some locations; changes in snowpack and timing of snowmelt; saltwater
intrusion from sea-level changes; changes in weather patterns resulting in flooding or
drought in certain regions; increased water temperature; and numerous other changes to
freshwater systems that disrupt human use and natural aquatic habitats.

e Impacts on terrestrial ecosystems could include shifts in species range and migration
patterns, potential extinctions of sensitive species unable to adapt to changing conditions,
increases in the occurrence of forest fires and pest infestation, and changes in habitat
productivity due to increased atmospheric concentrations of CO,.

e Impacts on coastal ecosystems could include the loss of coastal areas due to submersion
and erosion, additional impacts from severe weather and storm surges, and increased
salinization of estuaries and freshwater aquifers.

e Impacts on land use could include flooding and severe-weather impacts on coastal,
floodplain and island settlements; extreme heat and cold waves; increases in drought in
some locations; and weather- or sea-level-related disruptions of the service, agricultural,
and transportation sectors.

e Impacts on human health could include increased mortality and morbidity due to excessive
heat, increases in respiratory conditions due to poor air quality, increases in water and food-
borne diseases, changes in the seasonal patterns of vector-borne diseases, and increases
in malnutrition.

In addition to its role as a GHG in the atmosphere, CO; is transferred from the atmosphere to
water, plants, and soil. In water, CO, combines with water molecules to form carbonic acid.
When CO, dissolves in seawater, a series of well-known chemical reactions begins that
increases the concentration of hydrogen ions and makes seawater more acidic, which has
adverse effects on corals and other marine life.

Increased concentrations of CO; in the atmosphere can also stimulate plant growth to some
degree, a phenomenon known as the CO, fertilization effect. The available evidence indicates
that different plants respond in different ways to enhanced CO, concentrations.
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Contribution of the U.S. Transportation Sector to Climate Change

Contributions to the buildup of GHGs in the atmosphere vary greatly from country to country and
depend heavily on the level of industrial and economic activity. Emissions from the United
States account for approximately 17.4 percent of total global CO, emissions. As shown in
Figure S-10, the U.S. transportation sector contributed 31 percent of total U.S. CO, emissions in
2009, with passenger cars and light trucks accounting for 65 percent of total U.S. CO,
emissions from transportation. Therefore, 20 percent of total U.S. CO, emissions come from
passenger cars and light trucks. From a global perspective, U.S. passenger cars and light
trucks account for roughly 4 percent of total global CO, emissions.

Figure S-10. Contribution of Transportation to U.S. CO, Emissions and Proportion Attributable by
Mode, 2009
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Source: EPA (U.S. Environmental Protection Agency). 2011. Inventory of U.S. Greenhouse Gas Emissions and

Sinks: 1990-2009. Tables 2-14 and 2-15. Washington, D.C. EPA 430-R-11-005. 441 pgs. Available at:
<http://www.epa.gov/climatechange/emissions/usinventoryreport.html> (Accessed: October 18, 2011).

Key Findings for Climate

The Proposed Action and alternatives would decrease the growth in global GHG emissions,
resulting in reductions in the anticipated increases that are otherwise projected to occur in CO,
concentrations, temperature, precipitation, and sea level. They would also, to a small degree,
reduce the impacts and risks of climate change.

Note that under all alternatives analyzed in this EIS, growth in the number of passenger cars
and light trucks in use throughout the United States, combined with assumed increases in their
average use (annual VMT per vehicle), is projected to result in growth in total vehicle travel.
This growth in travel outpaces improvements in fuel economy under Alternative 2 and the
Preferred Alternative, resulting in projected increases in total fuel consumption by passenger
cars and light trucks in the United States over the long term. Because CO, emissions are a

S-22



Summary

direct consequence of fuel consumption, the same result is projected for total CO, emissions

from passenger cars and light trucks. Under Alternative 4, increases in fuel economy result in
projected fuel consumption and CO, emission levels through and beyond 2060 that are lower
than present annual CO, emission levels.

NHTSA estimates that the proposed MY 2017-2025 CAFE standards would reduce fuel
consumption and CO, emissions from what they would be in the absence of the standards (i.e.,
fuel consumption and CO, emissions under the No Action Alternative) (see Figures S-11-A
and S-11-B).

The global emissions scenario used in the cumulative effects analysis (and described in
Chapter 5 of this EIS) differs from the global emissions scenario used for the climate change
modeling for direct and indirect effects. In the cumulative effects analysis, the Reference Case
global emissions scenario used in the climate modeling analysis reflects reasonably foreseeable
actions in global climate change policy; in contrast, the global emissions scenario used for the
analysis of direct and indirect effects assumes that no significant global controls on GHG
emissions are adopted. See Section 5.3.3.2.2 of this EIS for additional explanation of the
cumulative effects methodology.

Estimates of GHG emissions and reductions (both direct and indirect effects and cumulative
impacts) are presented below for each of the four alternatives. Climate effects such as mean
global increase in surface temperature and sea-level rise are typically modeled to 2100 or
longer due to the amount of time required for the climate system to show the effects of the GHG
(or in this case, emission) reductions. This inertia primarily reflects the amount of time required
for the ocean to warm in response to the increased radiative forcing.

The impacts of the Proposed Action and alternatives on global mean surface temperature,
precipitation, or sea-level rise are small in relation to the expected changes associated with the
emissions trajectories that assume that no significant global controls on GHG emissions are
adopted. This is due primarily to the global and multi-sectoral nature of the climate problem.
Although these effects are small, they occur on a global scale and are long-lived; therefore, in
aggregate they can have large consequences for health and welfare.

Direct and Indirect Impacts
Greenhouse Gas Emissions

e Compared to the sum of projected U.S. passenger car and light truck CO, emissions of
166,500 million metric tons of carbon dioxide (MMTCO,) under the No Action Alternative
from 2017 through 2100 in Analysis A (139,500 MMTCO; in Analysis B), the action
alternatives would reduce these emissions by 11 to 29 percent in Analysis A (6 to 22
percent in Analysis B) by 2100. Figures S-11-A and S-11-B show projected annual CO,
emissions from passenger cars and light trucks under each alternative. As shown in the
figure, emissions are highest under the No Action Alternative, while Alternatives 2 through 4
show increasing reductions in emissions compared to the No Action Alternative.

e Compared to total projected U.S. emissions of 7,193 MMTCO, under the No Action
Alternative in 2100, the action alternatives are expected to reduce U.S total CO, emissions
by between 3.7 and 9.2 percent in Analysis A (1.2 and 5.3 percent in Analysis B) in 2100.

e Compared to total global CO, emissions from all sources of 5,099,256 MMTCO, under the
No Action Alternative from 2017 through 2100, the action alternatives are expected to
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reduce total global CO, emissions by between 0.4 and 0.9 percent in Analysis A (0.2 and
0.6 percent in Analysis B) by 2100.

The emission reductions under the alternatives are equivalent to the annual emissions from
between 13.2 and 32.9 million passenger cars and light trucks in 2025 in Analysis A (12.7
and 32.7 in Analysis B), compared to the annual emissions that would occur under the No
Action Alternative. Emission reductions in 2025 under the Preferred Alternative fall within
this range, equating to annual emissions from 20.2 million passenger cars and light trucks in
Analysis A (19.6 in Analysis B).

Figure S-11-A. Projected Annual CO, Emissions (MMTCO,) from U.S. Passenger Cars and Light
Trucks by Alternative, Direct and Indirect Impacts (Analysis A)

MMTCO2

2,500

2,000

1,500

1,000

500

0

2015

2020 2025 2030 2035 2040 2045 2050 2055 2060

Alt. 1 - No Action

e Alt. 2 - 2%/year Cars and Trucks
Alt. 3 - Preferred

e Alt. 4 - 7%/year Cars and Trucks

S-24




Summary

Figure S-11-B. Projected Annual CO, Emissions (MMTCO,) from U.S. Passenger Cars and Light
Trucks by Alternative, Direct and Indirect Impacts (Analysis B)
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CO, Concentration, Global Mean Surface Temperature, Sea-level Rise, and
Precipitation

CO, emissions affect the concentration of CO, in the atmosphere, which in turn affects global
temperature, sea level, and precipitation patterns. For the analysis of direct and indirect effects,
NHTSA used the GCAM Reference scenario to represent the Reference Case emissions
scenario; that is, future global emissions assuming no additional climate policy. The impacts of
the Proposed Action and alternatives on temperature, precipitation, or sea-level rise are small in
absolute terms because the action alternatives result in a small proportional change to the
emissions trajectories in the Reference Case scenario to which the alternatives were compared.
Although these effects are small, they occur on a global scale and are long-lived.

Estimated CO, concentrations in the atmosphere for 2100 would range from approximately
780 parts per million (ppm) in Analysis A (782 ppm in Analysis B) under Alternative 4 to
approximately 785 ppm under the No Action Alternative, indicating a maximum atmospheric
CO; reduction of approximately 5 ppm from the No Action Alternative in Analysis A (3 ppm
in Analysis B). The Preferred Alternative would reduce global CO, concentrations by
approximately 3.1 ppm in Analysis A (1.6 ppm in Analysis B) from CO, concentrations under
the No Action Alternative.

Global mean surface temperature is anticipated to increase by approximately 3.06 °C (5.51
°F) under the No Action Alternative by 2100. Implementing the most stringent alternative
(Alternative 4) would reduce this projected temperature increase by 0.016 °C (0.029 °F) in
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Analysis A (0.011 °C [0.020 °F] in Analysis B), while implementing Alternative 2 would
reduce projected temperature increase by 0.006 °C (0.011 °F) in Analysis A (0.003 °C
[0.005 °F] in Analysis B). Falling between these two levels, the Preferred Alternative would
decrease projected temperature increase under the No Action Alternative by 0.011 °C
(0.020 °F) in Analysis A (0.006 °C [0.011 °F] in Analysis B). Figures S-12-A and S-12-B
demonstrate reductions in the growth of projected global mean temperature from each
action alternative compared to the No Action Alternative.

Projected sea-level rise in 2100 ranges from a high of 37.40 centimeters (14.72 inches)
under the No Action Alternative to a low of 37.25 centimeters (14.66 inches) in Analysis A
(37.29 centimeters [14.68 inches] in Analysis B) under Alternative 4. Therefore, the action
alternatives would result in a maximum reduction of sea-level rise equal to 0.15 centimeter
(0.06 inch) in Analysis A (0.11 centimeter [0.04 inch] in Analysis B) by 2100 from the level
projected under the No Action Alternative. Sea-level rise under the Preferred Alternative
would be reduced by 0.10 centimeter (0.039 inch) in Analysis A (0.06 centimeter [0.024
inch] in Analysis B) from the No Action Alternative.

Figure S-12-A. Reduction in Global Mean Surface Temperature Compared to the No Action
Alternative (Analysis A)
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Figure S-12-B. Reduction in Global Mean Surface Temperature Compared to the No Action
Alternative (Analysis B)
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* Global mean precipitation is anticipated to increase by 4.50 percent by 2090 under the No
Action Alternative. Under the action alternatives, this increase would be reduced by
approximately 0.02 percent under Alternative 4 to 0.01 percent (0.00 percent in Analysis B)
under Alternative 2. The Preferred Alternative would result in a 0.02 percent in Analysis A
(0.01 percent in Analysis B) reduction in global mean precipitation increase, indicating a
total increase of 4.48 percent in Analysis A (4.49 percent in Analysis B), instead of the 4.50
percent projected under the No Action Alternative.

Cumulative Impacts
Greenhouse Gas Emissions

e Projections of total emission reductions over the 2017 through 2100 period due to the
proposed MY 2017-2025 CAFE standards and other reasonably foreseeable future actions
(i.e., forecasted fuel efficiency increases resulting from market-driven demand) range from
35,600 to 58,300 MMTCO, as compared to the No Action Alternative. The action
alternatives would reduce total passenger car and light truck emissions by between 21 and
35 percent by 2100. Figure S-13 shows projected annual CO, emissions from U.S.
passenger cars and light trucks by alternative compared to the No Action Alternative.

e Compared to projected total global CO, emissions from all sources of 4,190,614 MMTCO,
from 2017 through 2100, the incremental impact of this rulemaking is expected to reduce
global CO, emissions by about 0.8 to 1.4 percent from their projected levels under the No
Action Alternative.
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Figure S-13. Projected Annual CO, Emissions (MMTCO,) from U.S. Passenger Cars and Light
Trucks by Alternative, Cumulative Impacts

2,500
2,000
1,500 - —
o
£1,000
=
=
500
O T T T T T T T T 1
2015 2020 2025 2030 2035 2040 2045 2050 2055 2060
Alt. 1 - No Action
e Alt. 2 - 2%/year Cars and Trucks
Alt. 3 - Preferred
e Alt. 4 - 7%/year Cars and Trucks

CO; Concentration, Global Mean Surface Temperature, Sea-Level Rise, and
Precipitation

e Estimated atmospheric CO, concentrations for 2100 range from a low of 672.4 ppm under
Alternative 4 to a high of 677.8 ppm under the No Action Alternative. The Preferred
Alternative would result in CO, concentrations of 673.7 ppm, a reduction of 4.1 ppm from the
No Action Alternative level.

e The reduction in global mean temperature increase for the action alternatives in relation to
the No Action Alternative in 2100 ranges from a low of 0.013 °C (0.023 °F) to a high of 0.022
°C (0.040 °F). The Preferred Alternative would result in a reduction of 0.016 °C (0.029 °F)
from the projected temperature increase of 2.564 °C (4.615 °F) under the No Action
Alternative. Figure S-14 illustrates reductions in the increase of global mean temperature
under each action alternative compared to the No Action Alternative.

e Projected sea-level rise in 2100 ranges from a high of 33.42 centimeters (13.15 inches)
under the No Action Alternative to a low of 33.24 centimeters (13.08 inches) under
Alternative 4, indicating a maximum reduction of sea-level rise equal to 0.18 centimeter
(0.07 inch) by 2100 from the level that could occur under the No Action Alternative. Sea-
level rise under the Preferred Alternative would be 33.29 centimeters (13.11 inches), a 0.13
centimeter (0.05 inch) reduction from the No Action Alternative level.

See Section 5.4 of this EIS for further details about the direct, indirect, and cumulative climate
impacts.
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Figure S-14. Reduction in Global Mean Surface Temperature Compared to the No Action
Alternative, Cumulative Impacts

0.025

0.020 —
«» 0.015 -
=
(%2}
©
o
w
[5)
2L 0.010 —_—
(@]
(5}
©

0.005 —

oo ] [

2040 2060 2100
DAIlt. 2 - 2%/year Cars and Trucks @AIt. 3 - Preferred DAlt. 4 - 7%/year Cars and Trucks

Health, Societal, and Environmental Impacts of Climate Change

The action alternatives would reduce the impacts of climate change that would otherwise occur
under the No Action Alternative. The magnitude of the changes in climate effects that would be
produced by the most stringent alternative is roughly 3 to 5 ppm less of CO,, a few hundredths
of a degree difference in temperature increase, a small percentage change in the rate of
precipitation increase, and 1 to 2 millimeters (0.040 to 0.080 inch) of sea-level rise. Although
the projected reductions in CO, and climate effects are small compared to total projected future
climate change, they are quantifiable, directionally consistent, and will contribute to reducing the
risks associated with climate change. While NHTSA does quantify the reductions in monetized
damages attributable to each action alternative (in the social cost of carbon analysis), many
specific impacts on health, society, and the environment cannot be estimated quantitatively.
Therefore, NHTSA provides a detailed discussion of the impacts of climate change on various
resource sectors in Section 5.5 of this EIS. The changes in non-climate impacts (such as ocean
acidification by CO,) associated with the alternatives are discussed in this EIS in Section 5.6.
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2017-2025 CAFE Standards EIS

CHAPTER 1 PURPOSE AND NEED FOR THE PROPOSED
ACTION

1.1 Introduction

The Energy Policy and Conservation Act of 1975 (EPCA)* established the Corporate Average
Fuel Economy (CAFE) Program to reduce national energy consumption by increasing the fuel
economy of passenger cars and light trucks. EPCA directs the Secretary of Transportation to
set and implement fuel economy standards for passenger cars and light trucks sold in the
United States.? The National Highway Traffic Safety Administration (NHTSA) is delegated
responsibility for implementing EPCA fuel economy requirements assigned to the Secretary.?

In December 2007, Congress enacted the Energy Independence and Security Act of 2007
(EISA),* amending the EPCA CAFE program requirements by providing the U.S. Department of
Transportation (DOT) additional rulemaking authority and responsibilities. Pursuant to EISA,
NHTSA has issued final CAFE standards for model year (MY) 2011 passenger cars and light
trucks,” as well as standards for MY 2012-2016 passenger cars and light trucks® and MY 2014—
2018 medium- and heavy-duty vehicles in joint rulemakings with the Environmental Protection
Agency (EPA).’

On May 21, 2010, President Obama issued a Presidential Memorandum entitled “Improving
Energy Security, American Competitiveness and Job Creation, and Environmental Protection
through a Transformation of our Nation’s Fleet of Cars and Trucks.”® This memorandum builds
on the President’s previous memorandum® from January 26, 2009, which established the Joint
National Program and led to the NHTSA and EPA joint final rules establishing fuel economy and
greenhouse gas (GHG) standards for MY 2012-2016 passenger cars and light trucks. The
President’'s 2010 memorandum requested that NHTSA and EPA continue the Joint National
Program by developing joint federal standards to improve fuel economy and reduce the GHG
emissions of light-duty vehicles manufactured in MYs 2017-2025. The President requested that
the agencies develop a Notice of Intent announcing plans for setting those standards by
September 30, 2010, which would include “potential standards that could be practicably
implemented nationally for the 2017—2025 model years and a schedule for setting those
standards as expeditiously as possible, consistent with providing sufficient lead time to vehicle
manufacturers.”

! EPCA was enacted for the purpose of serving the Nation’s energy demands and promoting conservation methods
when feasibly obtainable. EPCA is codified at 49 United States Code (U.S.C.) § 32901 et seq.

2 49 Code of Federal Regulations (CFR) § 1.50. In addition, EPA calculates the average fuel economy for each
automobile manufacturer that sells vehicles in the United States. 49 U.S.C. § 32904.

8 Accordingly, the Secretary of Transportation, DOT, and NHTSA are used interchangeably in this section of the Draft
EIS.

* EISA amends and builds on EPCA by setting forth a comprehensive energy strategy for the twenty-first century,
addressing renewable fuels and CAFE standards. Pub. L. No. 110-140, 121 Stat. 1492 (Dec. 19, 2007).

> NHTSA initially proposed standards for MY 2011-2015 passenger cars and light trucks (see Average Fuel Economy
Standards, Passenger Cars and Light Trucks; Model Years 2011-2015. Notice of Proposed Rulemaking, 73 Federal
Register [FR] 24352 [May 2, 2008]); however, on January 7, 2009, DOT announced that the Bush Administration
would not issue the final rule for this rulemaking (see DOT 2009a). Instead, NHTSA issued a Final Rule only for MY
2011 passenger cars and light trucks (see Average Fuel Economy Standards Passenger Cars and Light Trucks
Model Year 2011. Final Rule; Record of Decision, 74 FR 14196 [Mar. 30, 2009]).

® See Light-Duty Vehicle Greenhouse Gas Emission Standards and Corporate Average Fuel Economy Standards;
Final Rule, 75 FR 25324 (May 7, 2010).

" See Greenhouse Gas Emissions Standards and Fuel Efficiency Standards for Medium- and Heavy-Duty Engines
and Vehicles, 76 FR 57106 (September 15, 2011).

8 See White House 2010b.

° See White House 2009a.
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Chapter 1 Purpose and Need for the Proposed Action

On September 30, 2010, NHTSA and EPA issued a Notice of Intent that announced plans to
develop a rulemaking setting stringent fuel economy and GHG emissions standards for light-
duty vehicles for MY 2017 and beyond.® The notice was accompanied by an Interim Joint
Technical Assessment Report, intended to inform the rulemaking process, which was developed
by NHTSA, EPA, and the California Air Resources Board (CARB), in coordination with the U.S.
Department of Energy (DOE). On December 8, 2010, the agencies published a Supplemental
Notice of Intent highlighting many of the key comments received in response to the September
Notice of Intent and the Interim Technical Assessment Report.'* Over the next several months,
the agencies, working with California, engaged in discussions with individual auto
manufacturers, automotive suppliers, states, environmental groups, consumer groups, and the
United Auto Workers, who all expressed support for a continuation of the National Program.
These discussions and efforts focused on developing information that supported the underlying
technical assessments that informed the proposed standards.'> On May 10, 2011, NHTSA
published a Notice of Intent to prepare an Environmental Impact Statement (EIS) for new CAFE
Standards.” On July 29, 2011, NHTSA and EPA issued a final Supplemental Notice of Intent
generally describing the agencies’ expectations for the Notice of Proposed Rulemaking
(NPRM),* including the intended levels of standards to be proposed and key program elements
like compliance flexibilities and the mid-term evaluation.” That NPRM is being issued
simultaneously with this Draft EIS.

This EIS has been developed pursuant to the National Environmental Policy Act (NEPA).*
NEPA directs that federal agencies proposing “major federal actions significantly affecting the
quality of the human environment” must, “to the fullest extent possible,” prepare “a detailed
statement” on the environmental impacts of the proposed action (including alternatives to the
proposed action).!” To inform its development of the proposed CAFE standards, NHTSA
prepared this EIS which analyzes, discloses, and compares the potential environmental impacts
of a reasonable range of action alternatives, including a proposed Preferred Alternative,®
pursuant to Council on Environmental Quality (CEQ) NEPA implementing regulations, DOT
Order 5610.1C, and NHTSA regulations.*® This EIS analyzes direct, indirect, and cumulative
impacts, and discusses impacts in proportion to their significance.

1% See 2017 and Later Model Year Light Duty Vehicle GHG Emissions and CAFE Standards; Notice of Intent, 75 FR
62739 (Oct. 13, 2010).
1 See 2017 and Later Model Year Light-Duty Vehicle GHG Emissions and CAFE Standards: Supplemental Notice of
Intent, 75 FR 76337 (Dec. 8, 2010).
12 See 2017-2025 Model Year Light-Duty Vehicle GHG Emissions and CAFE Standards: Supplemental Notice of
Intent, 76 FR 48758 (Aug. 9, 2011).
13 Notice of Intent to Prepare an Environmental Impact Statement for New Corporate Average Fuel Economy
Standards, 76 FR 26996 (May 10, 2011).
* The NPRM will be available on the agency'’s fuel economy website (www.nhtsa.gov/fuel-economy) at the time of, or
soon after, the issuance of this EIS.
1% See 2017-2025 Model Year Light-Duty Vehicle GHG Emissions and CAFE Standards: Supplemental Notice of
Intent, 76 FR 48758 (Aug. 9, 2011).
°42 U.S.C. 88 4321-4347.
742 U.S.C. § 4332.
0n July 29, 2011, President Obama announced aspects of the agency’s proposed Preferred Alternative (White
House 2011a). On that day, a number of stakeholders signed “Letters of Commitment” in support of the program but
recognizing that the National Program will be subject to full notice-and-comment rulemaking, which provides all
interested parties “the right to participate fully, comment, and submit information, the results of which are not pre-
determined but depend upon processes set by law” (NHTSA 2011a). The preparation of this EIS is part of this
Pgrocess, and the agency'’s final decision will be informed by the Final EIS.

NEPA is codified at 42 U.S.C. 88§ 4321-4347. CEQ NEPA implementing regulations are codified at 40 CFR Parts
1500-1508, and NHTSA’s NEPA implementing regulations are codified at 49 CFR Part 520.
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Chapter 1 Purpose and Need for the Proposed Action

1.2 Purpose and Need

NEPA requires that agencies develop alternatives to a proposed action based on the action’s
purpose and need. The purpose and need statement explains why the action is needed,
describes the action’s intended purpose, and serves as the basis for developing the range of
alternatives to be considered in the NEPA analysis.20 In accordance with EPCA, as amended
by EISA, one purpose of the Joint Rulemaking is to establish MY 2017-2025 CAFE Standards
at “the maximum feasible average fuel economy level that the Secretary of Transportation
decides the manufacturers can achieve in that model year.””* When determining the maximum
feasible levels that manufacturers can achieve in each model year, EPCA requires that the
Secretary of Transportation consider the four statutory factors of “technological feasibility,
economic practicability, the effect of other motor vehicle standards of the Government on fuel
economy, and the need of the United States to conserve energy.”?* In addition, the agency has
the authority to — and traditionally does — consider other relevant factors, such as the effect of
the CAFE standards on motor vehicle safety.”

NHTSA has defined these considerations as follows:?*

* “Technological feasibility” refers to whether a particular method of improving fuel economy
can be available for commercial application in the model year for which a standard is being
established.

« “Economic practicability” refers to whether a standard is one within the financial capability of
the industry, but not so stringent as to lead to adverse economic consequences, such as
significant job losses or unreasonable elimination of consumer choice.

* “The effect of other motor vehicle standards of the Government on fuel economy,” involves
an analysis of the effects of compliance with emission,?® safety, noise, or damageability
standards on fuel economy capability and therefore on average fuel economy.

* “The need of the United States to conserve energy” means the consumer cost, national
balance of payments, environmental, and foreign policy implications of the Nation’s need for
large quantities of petroleum, especially imported petroleum.

Under EISA, NHTSA must establish separate standards for passenger cars and light trucks for
each model year, subject to two principal requirements. First, the standards are subject to a
minimum requirement regarding stringency — they must be set at levels high enough to ensure
that the combined U.S. passenger car and light truck fleet achieves an average fuel economy
level of not less than 35 miles per gallon (mpg) not later than MY 2020.2® Second, EPCA
requires that the agency establish separate average fuel economy standards for all new
passenger cars and light trucks at the maximum feasible average fuel economy level that the
Secretary of Transportation decides the manufacturers can achieve in that model year.?’

%940 CFR § 1502.13.

1 49 U.S.C. § 32902(a).

2 49 U.S.C. §§ 32902(a), 32902(f).

% See, e.g., Competitive Enterprise Inst. v. NHTSA, 956 F.2d 321, 322 (D.C. Cir. 1992) (citing Competitive Enterprise
Inst. v. NHTSA, 901 F.2d 107, 120 n.11 (D.C. Cir. 1990)); Average Fuel Economy Standards, Passenger Cars and
Light Trucks; Model Years 2011-2015, Notice of Proposed Rulemaking, 73 FR 24352 (May 2, 2008).

4 Final Rule, Record of Decision, Average Fuel Economy Standards Passenger Cars and Light Trucks Model Year
2011, 74 FR 14196 (Mar. 30, 2009).

% |n the case of emission standards, this includes standards adopted by the Federal Government and can include
standards adopted by the states, because in certain circumstances, the Clean Air Act (CAA) allows states to adopt
and enforce state standards different from the federal standards.

49 U.S.C. § 32902(b)(2)(A).

749 U.S.C. § 32902(a).
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Chapter 1 Purpose and Need for the Proposed Action

Standards must also be “based on one or more vehicle attributes related to fuel economy,” and
“expressed in the form of a mathematical function.””® In addition, EISA requires that the CAFE
standards for passenger cars and light trucks increase ratably in each model year between MY
2011 and MY 2020.% Finally, NHTSA is also guided by President Obama’s memorandum to
DOT on May 21, 2010, as described in Section 1.1. This memorandum further outlines the
purpose of and need for the Proposed Action.

1.3 National Environmental Policy Act and Joint Rulemaking
Process

Concurrent with this Draft EIS, NHTSA and EPA are announcing joint proposed rules to
establish CAFE standards and GHG emission standards for MY 2017-2025 light-duty vehicles.
The joint rules would address the urgent and closely intertwined challenges of energy
independence and security and climate change by proposing a strong and coordinated federal
fuel economy and GHG program for passenger cars, light-duty trucks, and medium-duty
passenger vehicles (hereinafter, “passenger cars and light trucks” or “light-duty vehicles”),
referred to as the National Program. The proposed rules can achieve substantial improvements
in fuel economy and reductions of GHG emissions from the light-duty vehicle sector. This
proposal builds on the first phase of the National Program, established by a joint final rule
issued by NHTSA and EPA in April 2010, in which NHTSA set CAFE standards and EPA set
GHG emission standards for MY 2012-2016 passenger cars and light trucks.*

The National Program holds the promise of delivering additional environmental and energy
benefits, cost savings, and administrative efficiencies nationwide that might not be available
under a less coordinated approach. The proposed National Program also offers the prospect of
regulatory convergence by making it possible for the standards of two federal agencies and the
standards of California and other states to act in a unified way to provide these benefits. This
would allow automakers to produce and sell a single light-duty fleet nationally. Therefore, the
approach mitigates the additional costs manufacturers would otherwise face in having to comply
with multiple sets of federal and state standards.

1.3.1 Building Blocks of the National Program

The National Program is both needed and possible because the relationship between improving
fuel economy and reducing carbon dioxide (CO,) tailpipe emissions is a very direct and close
one. The amount of CO, emissions is essentially constant per gallon combusted of a given type
of fuel. Therefore, the more fuel efficient a vehicle, the less fuel it burns to travel a given
distance. The less fuel it burns, the less CO, it emits in traveling that distance. While there are
emission control technologies that reduce the pollutants (e.g., carbon monoxide) produced by
imperfect combustion of fuel by capturing or destroying them, there is no such technology for
CO,. Further, while some of those pollutants can also be reduced by achieving a more
complete combustion of fuel, doing so only increases the tailpipe emissions of CO,. Therefore,
the same technologies address these twin problems (those that reduce fuel consumption and
thereby reduce CO, emissions).

%849 U.S.C. § 32902(b)(3)(A).

249U.S.C. § 32902(b)(2)(C). NHTSA interprets this requirement, in combination with the requirement to set the
standards for each model year at the level determined to be the maximum feasible level for that model year, to mean
that the annual increases should not be disproportionately large or small in relation to each other.

% Light-Duty Vehicle Greenhouse Gas Emission Standards and Corporate Average Fuel Economy Standards; Final
Rule, 75 FR 25324 (May 7, 2010).
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Chapter 1 Purpose and Need for the Proposed Action

1.3.1.1 DOT's Corporate Average Fuel Economy Program

In 1975, Congress enacted EPCA, mandating that NHTSA establish and implement a regulatory
program for motor vehicle fuel economy to meet the various facets of the need to conserve
energy, including those with energy independence and security, environmental, and foreign
policy implications. Fuel economy gains since 1975, due both to standards and market factors,
have resulted in saving billions of barrels of oil and avoiding billions of metric tons of CO,
emissions. In December 2007, Congress enacted EISA, amending EPCA to require substantial,
continuing increases in fuel economy standards.

To verify compliance with the CAFE standards, EPA determines fuel economy by measuring the
amount of CO, and other carbon compounds emitted from the tailpipe. The carbon content of
the test fuel is then used to calculate the amount of fuel that had to be consumed per mile to
produce that amount of CO,. Finally, that fuel consumption figure is converted into an mpg
figure. CAFE standards do not address the 5 to 8 percent of GHG emissions that are not CO,
(i.e., nitrous oxide, methane, and hydrofluorocarbons [HFCs]).

1.3.1.2 EPA’s Greenhouse Gas Standards for Light-Duty Vehicles

Under the CAA, EPA is responsible for addressing air pollutants from motor vehicles. In 2007,
the U.S. Supreme Court issued Massachusetts v. Environmental Protection Agency,*! a case
involving a 2003 EPA order denying a petition for rulemaking to regulate GHG emissions from
motor vehicles under CAA Section 202(a).** The Court held that GHGs were air pollutants for
purposes of the CAA and further held that the EPA Administrator must determine whether
emissions from new motor vehicles cause or contribute to air pollution that might reasonably be
anticipated to endanger public health or welfare, or whether the science is too uncertain to make
a reasoned decision. The Court further ruled that, in making these decisions, the EPA
Administrator is required to follow the language of CAA Section 202(a). The Court rejected the
argument that EPA cannot regulate CO, from motor vehicles because to do so would de facto
tighten fuel economy standards, authority over which Congress has assigned to DOT. The
Court held that the fact “that DOT sets mileage standards in no way licenses EPA to shirk its
environmental responsibilities. EPA has been charged with protecting the public’s ‘health’ and
‘welfare’, a statutory obligation wholly independent of DOT’s mandate to promote energy
efficiency.” The Court concluded that “[tlhe two obligations may overlap, but there is no reason
to think the two agencies cannot both administer their obligations and yet avoid inconsistency.”*

EPA has since found that emissions of GHGs from new motor vehicles and motor vehicle
engines do cause or contribute to air pollution that can reasonably be anticipated to endanger
public health and welfare.?* The joint NHTSA-EPA Final Rule for MY 2012—-2016 passenger
cars and light trucks issued in 2010, as well as the current proposal, represent EPA’s response
to the U.S. Supreme Court decision.®

31549 U.S. 497 (2007).

%2 See Notice of Denial of Petition for Rulemaking, Control of Emissions From New Highway Vehicles and Engines,
68 FR 52922 (September 8, 2003).

%549 U.S. at 531-32. For more information on Massachusetts v. Environmental Protection Agency, see the July 30,
2008, Advance Notice of Proposed Rulemaking, Regulating Greenhouse Gas Emissions under the Clean Air Act, 73
FR 44354 at 44397. This includes a comprehensive discussion of the litigation history, the U.S. Supreme Court
findings, and subsequent actions undertaken by the Bush Administration and EPA from 2007 through 2008 in
response to the Supreme Court remand.

% Final Rule, Endangerment and Cause or Contribute Findings for Greenhouse Gases Under Section 202(a) of the
Clean Air Act, 74 FR 66496 (Dec. 15, 2009).

% See Light-Duty Vehicles Greenhouse Gas Emission Standards and Corporate Average Fuel Economy Standards;
Final Rule, 75 FR 25324 (May 7, 2010).
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1.3.1.3 California Air Resources Board Greenhouse Gas Program

The California Air Resources Board (CARB) sets emissions standards for motor vehicles for the
State of California. In 2004, CARB approved standards regulating the emission of CO, and
other GHGs for MY 2009-2016 light-duty vehicles. The California standards apply to each
model year from 2009 through 2016 and require maximum emissions for passenger cars and
some light trucks of 323 grams per mile CO,-equivalent (CO,e) in 2009, increasing in stringency
to 205 grams per mile in 2016, and 439 grams per mile for light trucks in 2009, increasing in
stringency to 332 grams per mile in 2016.%

On June 30, 2009, EPA granted California’s request for a waiver of preemption under the
CAA.*" The waiver allowed California, and the 14 other states (as well as the District of
Columbia) that had adopted the California standards, to implement the standards beginning with
MY 2009. In February 2010, CARB revised its program so that for MYs 2012—-2016
manufacturers may elect to comply with the California standards by demonstrating compliance
with the EPA GHG standards.*® On June 14, 2011, EPA confirmed that CARB’s amendments
to its motor vehicle emissions standards are within the scope of the existing waiver for
California’s GHG emissions standards for 2009 and later, thereby allowing continued
implementation of the California emission standards in applicable states.*

In a letter to Secretary of Transportation Ray LaHood and EPA Administrator Lisa Jackson
dated July 28, 2011, CARB wrote that “California welcomes the opportunity to be a partner in
helping to advance a continued, harmonized National Program” for model years 2017 and
beyond.*

1.3.2 Proposed Action

For this EIS, NHTSA’s Proposed Action is to set fuel economy standards for passenger cars
and light trucks for MYs 2017-2025, in accordance with EPCA, as amended by EISA. Because
in any single rulemaking under EPCA, standards may be established for not more than 5 model
years,41 NHTSA intends to issue conditional standards for MYs 2022-2025. The CAFE
standards for MYs 2022—-2025 will be determined with finality in a subsequent, de novo notice
and comment rulemaking conducted in full compliance with 49 U.S.C. § 32902 and other
applicable law. Because these two NHTSA actions are being proposed together to increase the
efficiency of the light-duty fleet, and because they are part of a joint NHTSA/EPA rulemaking for
a coordinated National Program covering MYs 2017-2025, this EIS addresses the potential
environmental impacts of the proposed alternatives for the full MY 2017-2025 period together,
notwithstanding the provision for a mid-term evaluation that might ultimately result in final
standards for MYs 2022-2025 that are either the same as or different from the conditional
standards developed as part of this rulemaking, depending on the information before the agency
and the agency'’s balancing of the factors at the time of that future rulemaking to determine the
maximum feasible levels.

% california Code of Regulations, Title 13 § 1961.1(a)(1).
%7 see California State Motor Vehicle Pollution Control Standards, Notice of Decision Granting a Waiver of Clean Air
Act Preemption for California’s 2009 and Subsequent Model Year Greenhouse Gas Emission Standards for New
Motor Vehicles, 74 FR 32744 (July 8, 2009).
% See California Code of Regulations, Title 13 § 1961.1(a)(1)(A)(ii).
%9 california State Motor Vehicle Pollution Control Standards; Within-the-Scope Determination for Amendments to
%alifornia’s Motor Vehicle Greenhouse Gas Regulations; Notice of Decision, 76 FR 34693 (June 14, 2011).

See CARB 2011.
149 U.S.C. § 32902(b)(3)(B).




Chapter 1 Purpose and Need for the Proposed Action

1.3.2.1 Level of the Standards

NHTSA and EPA are proposing separate but harmonized sets of standards for passenger cars
and light trucks under each agency’s respective statutory authority. The proposed standards for
both agencies begin with MY 2017, with standards increasing in stringency through MY 2025.
Under NHTSA's Proposed Action, the agency estimates that the combined average required
fuel economy level will be 40.9 mpg in MY 2021 and 49.6 mpg in MY 2025.** Under EPA’s
proposal, light-duty vehicles would be required to meet an estimated combined average
emissions level of 163 grams per mile of CO, in MY 2025.

Under EPCA, EPA has the authority to measure and calculate manufacturers’ average fuel
economy for the CAFE program. For the first time, EPA’s proposed rule would allow
manufacturers to account for improvements to air conditioner efficiency that have a measurable
impact on real-world fuel economy in the calculation of fuel economy for CAFE compliance.
Because such improvements are available for compliance, NHTSA's proposed standards (like
EPA’s GHG standards) assume manufacturers will improve air conditioner efficiency to meet
those standards. This aspect of the agencies’ proposal is discussed in more detail in the
NPRM.

The standards are “harmonized” even though they are not identical and reflect different rates of
increase in stringency for the different programs. The difference is rooted in differences in
NHTSA's and EPA's respective statutory authorities. Whereas NHTSA is regulating vehicle fuel
economy, EPA is regulating GHGs, which include HFC-based refrigerants used in air
conditioner systems that can leak from vehicles during normal vehicle operation or at end-of-life.
Under the proposed GHG standards, EPA expects manufacturers to take advantage of the
option to generate CO,e credits by reducing HFC leakage from vehicle air conditioner systems.
Accordingly, the level of EPA’s proposed standards reflects the expected amounts of HFC
leakage improvement. Air-conditioner refrigerant leakage improvements, unlike the air
conditioner efficiency improvements described above, have no impact on fuel economy.
Therefore, NHTSA does not consider improvements in air conditioner systems related to
refrigerant leakage for purposes of CAFE compliance, and NHTSA'’s proposed CAFE standards
do not include such improvements or their mpg equivalents. The agencies’ joint proposals are
still harmonized because they allow industry to build a single national fleet that will satisfy both
CAFE requirements under EPCA, as amended by EISA, and GHG emissions requirements
under the CAA.

1.3.2.2 Form of the Standards

In this rulemaking, NHTSA and EPA again propose attribute-based standards for passenger
cars and light trucks. NHTSA adopted an attribute standard based on vehicle footprint in its
Reformed CAFE program for light trucks for MYs 2008-2011,*® and extended this approach to
passenger cars in the CAFE rule for MY 2011, as required by EISA.** NHTSA and EPA also

*2 Here and throughout this document, when NHTSA refers to the proposed MY 2022-2025 standards as “required,”
NHTSA recognizes that they will not be made required in this rulemaking, but could be required in a subsequent de
novo rulemaking. However, because the MY 2017-2021 standards and the MY 2022-2025 conditional standards are
being proposed together to increase the efficiency of the light-duty fleet, and because they are part of a joint
NHTSA/EPA rulemaking for a coordinated National Program covering MYs 2017-2025, NHTSA assumes solely for
purposes of this analysis that that the proposed conditional standards will be finalized and therefore required.

“3 Final Rule, Average Fuel Economy Standards for Light Trucks Model Years 2008-2011, 71 FR 17566 (Apr. 6,
2006).

** Final Rule, Record of Decision, Average Fuel Economy Standards Passenger Cars and Light Trucks Model Year
2011, 74 FR 14196 (Mar. 30, 2009).
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used an attribute standard for the joint rule establishing standards for MY 2012-2016 passenger
cars and light trucks.*

Under an attribute-based standard, each vehicle model has a performance target (fuel economy
for the CAFE standards; CO, grams per mile for the GHG emissions standards), the level of
which depends on the vehicle’s attribute. For this rulemaking, along with the rulemakings for
previous model years, NHTSA and EPA proposed vehicle footprint as the attribute for CAFE
and GHG standards. Vehicle footprint is one measure of vehicle size and is defined as a
vehicle’s wheelbase multiplied by the vehicle’s track width. The agencies believe that the
footprint attribute is the most appropriate attribute on which to base the standards under
consideration, as discussed in the NPRM and the Interim Joint Technical Assessment Report
(EPA, NHTSA, and CARB 2010). As required by EPCA/EISA, each manufacturer would have
separate footprint-based standards for cars and for trucks. Generally, larger vehicles (i.e.,
vehicles with larger footprints) would be subject to less stringent standards (i.e., higher CO,
gram-per-mile standards and lower CAFE standards) than smaller vehicles. This is because,
typically, smaller vehicles are more capable of achieving higher standards than larger vehicles.

After using vehicle footprint as the attribute to determine each specific vehicle model
performance target, the manufacturers’ fleet average performance is then determined by the
production-weighted*® average (for CAFE, harmonic average) of those targets. The
manufacturer’s ultimate compliance obligation is based on that average; no particular vehicle is
required to meet or exceed its particular target mpg level, but the fleet on average must meet or
exceed the average required level to comply.

Therefore, although a manufacturer’s fleet average standard could be estimated throughout the
model year based on projected production volume of its vehicle fleet, the standard with which
the manufacturer must comply would be based on its final model year production figures. A
manufacturer’s calculation of fleet average emissions at the end of the model year would
therefore be based on the production-weighted average (for CAFE, harmonic average)
emissions of each model in its fleet.

NHTSA and EPA include a full discussion of the equations and coefficients that define the
passenger car and light truck curves proposed for each model year by each agency in the
NPRM.

1.3.2.3 Program Flexibilities for Achieving Compliance

As with previous model year rules, NHTSA and EPA have proposed standards intended to
provide manufacturers compliance flexibility, especially in the early years of the program. The
flexibility provisions the agencies propose for this rulemaking, and that are discussed in the
NPRM, fall under the following categories: CO,/CAFE Credits Generated Based on Fleet
Average Over-Compliance; Air Conditioning Improvement Credits/Fuel Economy Value
Increases; Off-Cycle Credits/Fuel Economy Value Increases; Incentives for Electric Vehicles,
Plug-in Hybrid Electric Vehicles, and Fuel Cell Vehicles; and Incentives for “Game Changing”
Technologies Performance for Full-Size Pickup Truck including Hybridization. Some of these
flexibilities will be available to manufacturers in aiding compliance under both sets of standards,
but some flexibilities, such as air conditioning credits related to refrigerant leakage, will only be
available under the EPA standard due to differences between the CAFE and CAA legal
authorities.

“> See Chapter 2 of NHTSA 2010a.
“8 production for sale in the United States.
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1.3.2.4 Compliance

In the NPRM, NHTSA and EPA noted that the MY 2012-2016 final rules established detailed
and comprehensive regulatory provisions for compliance and enforcement under the CAFE and
GHG emissions standards programs. These provisions remain in place for model years beyond
MY 2016 without additional action by the agencies, and the agencies do not propose any
significant modifications to them. In the MY 2012-2016 final rule, NHTSA and EPA established
a program that recognizes, and replicates as closely as possible, the compliance protocols
associated with the existing CAA Tier 2 vehicle emission standards and with earlier model year
CAFE standards. The certification, testing, reporting, and associated compliance activities
established for the GHG program closely track those in previously existing programs and are
therefore familiar to manufacturers. EPA already oversees testing, collects and processes test
data, and performs calculations to determine compliance with both CAFE and CAA standards.
Under this coordinated approach, the compliance mechanisms for both programs are consistent
and not duplicative. EPA also applies the CAA authorities applicable to its separate in-use
requirements in this program.

The compliance approach allows manufacturers to satisfy the GHG program requirements

in the same general way they comply with previously existing applicable CAA and CAFE
requirements. Manufacturers will demonstrate compliance on a fleet-average basis at the end
of each model year, allowing model-level testing to continue throughout the year, as is the
current practice for CAFE determinations. The compliance program design includes a single set
of manufacturer reporting requirements and relies on a single set of underlying data. This
approach still allows each agency to assess compliance with its respective program under its
respective statutory authority. The program also addresses EPA enforcement in cases of
noncompliance.

1.4 Cooperating Agencies

Section 1501.6 of the CEQ NEPA implementing regulations emphasizes agency cooperation
early in the NEPA process and authorizes a lead agency (in this case, NHTSA) to request the
assistance of other agencies that either have jurisdiction by law or have special expertise
regarding issues considered in an EIS.*” On September 26, 2011, NHTSA invited EPA to be a
cooperating agency pursuant to CEQ regulations because of its special expertise in the areas of
climate change and air quality. In its invitation letter, NHTSA suggested that EPA’s role in the
development of the EIS could include the following:

e Providing input on determining the significant issues to be analyzed in the EIS from climate
change and air quality perspectives.

e Helping NHTSA “identify and eliminate from detailed study the issues which are not
significant or which have been covered by prior environmental review (8 1506.3), narrowing
the discussion of these issues in the statement to a brief presentation of why they will not
have a significant effect on the human environment or providing a reference to their
coverage elsewhere.” 40 CFR § 1501.7(a)(3).

e Participating in coordination meetings, as appropriate.
 Reviewing and commenting on the Draft EIS and the Final EIS before publication.

47 40 CFR § 1501.6.
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On October 7, 2011, EPA accepted NHTSA's invitation and agreed to become a cooperating
agency.*® EPA personnel have participated in technical discussions regarding analyses for the
proposal and were asked to review and comment on draft sections and the draft final version of
the Draft EIS.

1.5 Public Review and Comment

As described above, on May 10, 2011, NHTSA published a Notice of Intent to prepare an EIS
for the new CAFE standards for MY 2017-2025 passenger cars and light trucks.** The notice
described the statutory requirements for the standards, provided initial information about the
NEPA process, and initiated scoping® by requesting public input on the scope of the
environmental analysis. Two important purposes of scoping are (1) identifying the substantial
environmental issues that merit in-depth analysis in the EIS and (2) identifying and eliminating
from detailed analysis the environmental issues that are not substantial and therefore require
only brief discussion in the EIS.** Scoping should “deemphasize insignificant issues, narrowing
the scope of the environmental impact statement process accordingly.”? Consistent with NEPA
and its implementing regulations, NHTSA subsequently mailed the notice to:

« Contacts at federal agencies with jurisdiction by law or special expertise regarding the
environmental impacts involved, or authorized to develop and enforce environmental
standards, including other agencies within DOT

e The Governors of every state and U.S. territory
e Organizations representing state and local governments
* Native American tribes and tribal organizations

< Individuals and contacts at other stakeholder organizations that NHTSA reasonably expects
to be interested in the NEPA analysis for the new CAFE standards, including advocacy,
industry, and other organizations.

1.5.1 Scoping Comments

NHTSA received responses to its scoping notice from one state agency, eight advocacy groups,
five industry organizations, and four individuals. In addition to these comments, NHTSA
received over 10,000 comments from supporters of the National Wildlife Federation Action
Fund, mostly as form letters, and a comment letter from the Union of Concerned Scientists
enclosing over 600 individual comments from its supporters. This section summarizes these
scoping comments.

To view the full comment letters, visit www.regulations.gov and enter the search term “NHTSA-
2011-0056,” which corresponds to the docket number for this EIS. All comments will be
displayed in the search results.

8 While NHTSA is required to complete an EIS for this rulemaking under NEPA, EPA does not have the same
statutory obligation. EPA actions under the CAA, including EPA’s proposed vehicle GHG emission standards for
light-duty vehicles under the Joint Rulemaking, are not subject to NEPA requirements. See Section 7(c) of the
Energy Supply and Environmental Coordination Act of 1974 (15 U.S.C. § 793(c)(1)). EPA is completing its own
environmental review of the proposed rule as part of a separate Regulatory Impact Analysis (RIA) for this rulemaking.
“9 Notice of Intent to Prepare an Environmental Impact Statement for New Corporate Average Fuel Economy
Standards, 76 FR 26996 (May 10, 2011).

0 Scoping, as defined under NEPA, is an early and open process for determining the scope of issues to be
addressed in an EIS and for identifying the significant issues related to a proposed action. See 40 CFR § 1501.7.
°L See 40 CFR §§ 1500.4(g) and 1501.7(a).

%2 40 CFR § 1500.4(g).
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Several commenters referenced or submitted studies, research, and other information
supporting or in addition to their comments. NHTSA has carefully reviewed these submissions
for inclusion in this EIS.

Some comments went beyond the traditional scoping inquiry related to the nature and content of
the environmental analysis. Several comments expressed preference for a particular regulatory
alternative or raised concerns about costs or economic effects on vehicle and other industries.
Comments of this nature are more directly relevant to the NHTSA rulemaking than they are to
determining the scope of the environmental analysis, identifying impacts that should be
analyzed in-depth, or identifying impacts that require less detailed consideration. NHTSA will
evaluate these comments in light of all other substantive comments received before making a
final decision and issuing the final rule. Although NHTSA acknowledges that there are some
areas of overlap, the comments summarized below focus more specifically on the scoping
process.

1.5.1.1 Government Agencies

The Michigan Department of Transportation (MDOT) was the only government agency that
provided scoping comments (Docket No. NHTSA-2011-0056-0807). MDOT expressed overall
support for the program but warned of the potential burden that increased fuel economy
standards could have on the economy, in particular the impact increased standards could have
on jobs, the automotive industry, and on the social and man-made environment. MDOT
suggested that NHTSA and EPA work closely with vehicle manufacturers to develop feasible
standards. MDOT also suggested that the agencies examine the impact that more stringent fuel
economy standards have on the tax base, including the Highway Trust Fund, which supports
investments in transportation infrastructure. MDOT advised that increases in fuel economy
reduce the sustainability of the current tax structure, and that alternatives to motor fuel taxes
should be considered in order to maintain funding for road construction and maintenance that
would enable state transportation agencies to provide a safe and environmentally sustainable
transportation system. Similarly, MDOT recommended that this EIS attempt to estimate the
change in costs associated with reduced investment in transportation infrastructure.

Both NHTSA's Preliminary RIA and the NPRM address NHTSA's analysis of impacts on the
economy and jobs, as well as how such considerations were accounted for in developing the
Proposed Action. NHTSA and EPA have engaged stakeholders, such as vehicle
manufacturers, in developing information that supported the underlying technical assessments
that informed the proposed standards. Although NHTSA has analyzed impacts to the social and
man-made environment in this EIS, it has not analyzed the impact of fuel economy standards on
the tax base, including the Highway Trust Fund. The agency believes such effects are not
environmental in nature and therefore not appropriate topics to address in this EIS.*

1.5.1.2 Advocacy Groups

NHTSA received letters from eight advocacy groups, including the National Wildlife Federation
Action Fund (Docket No. NHTSA-2011-0056-0798); the Environmental Defense Fund (EDF)
(Docket No. NHTSA-2011-0056-0827 and NHTSA-2011-0056-0943); the Sierra Club, Safe
Climate Campaign, and Environment America (Docket No. NHTSA-2011-0056-0765); the
Center for Biological Diversity (CBD) (Docket No. NHTSA-2011-0056-0775); the Natural
Resources Defense Council (NRDC) (Docket No. NHTSA-2011-0056-0782); and the Union of

*3 Monarch Chem. Works, Inc. v. Exon, 466 F. Supp. 639, 652 (D. Neb. 1979), aff'd on other grounds sub nom.
Monarch Chem. Works, Inc. v. Thone, 604 F.2d 1083 (8th Cir. 1979) (“The Court does not believe that the impact of a
federal action upon a local tax base is a legitimate environmental factor that must be considered under NEPA.”).
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Concerned Scientists (UCS) (Docket No. NHTSA-2011-0056-0759). The letter from UCS
included 605 unique comments that had been previously submitted to the group. Additionally,
more than 10,000 largely identical letters were submitted by the National Wildlife Federation
Action Fund to EPA on behalf of its supporters (Docket No. NHTSA-2011-0056-2067).

Several advocacy groups stated that higher CAFE standards can result in national security
benefits, broad economic benefits, benefits to consumers (both in terms of savings and
consumer choice), and competitive advantages for U.S. companies. Advocacy groups also
mentioned the potential benefits of the proposal related to human health, climate change, air
quality, and biological resource protection. Advocacy groups applauded NHTSA and EPA for
their collaboration in setting one unified national standard. However, EDF warned that NHTSA's
CAFE program must reflect the same certainty and durability as EPA’s program under the CAA
to ensure long-term benefits and provide manufacturers certainty for making capital
investments. NHTSA recognizes the benefits of the proposed rule and, in an effort to promote
regulatory certainty and maximize lead time for manufacturers, is working with EPA to continue
the Joint National Program for MYs 2017-2025. See NHTSA's Preliminary RIA for more
information regarding the benefits of the rule, including the projected economic benefits; see
Chapters 4, 5, and 6 of this EIS for information regarding the projected environmental and
health benefits of the proposal.

Groups such as CBD and NRDC supported the proposed approach of analyzing the action for
the MY 2017-2025 period in a single EIS. However, CBD commented that the extended time
period for this rulemaking and the emphasis on industry lead-times will result in standards that
are too low. That group insisted that a mid-term review is necessary but only if it is limited to an
analysis of technical advancement to identify whether further increased standards are
appropriate. NRDC suggested that a second EIS at mid-term review is unnecessary, because it
creates regulatory uncertainty and undermines future technological development. Because
NHTSA's proposal covers the MY 2017-2025 period, and because the proposal is part of a joint
NHTSA/EPA rulemaking for a coordinated National Program, this EIS addresses the potential
environmental impacts of the proposed alternatives for the full MY 2017—-2025 period together.>*
For the mid-term review, NHTSA will perform a de novo notice and comment rulemaking, taking
into account all legal requirements and all relevant facts and scientific information known and
available to the agency.

Advocacy groups also provided comments on the potential alternatives proposed for the EIS
analysis. EDF cautioned that NHTSA must be transparent in selecting its preferred alternative
and must include an explanation as to why this alternative represents the “maximum feasible”
CAFE stringency, as required under EPCA. Sierra Club, Safe Climate Campaign, Environment
America, and CBD stated that NHTSA'’s proposed range of alternatives should be based on a
full analysis. A full explanation of NHTSA’s considerations in developing the proposal, including
the balancing of the four statutory factors the agency must consider when setting “maximum
feasible” CAFE standards, is provided in the NPRM.

Regarding stringency, commenters, including NRDC, suggested excluding weak standards from
the EIS analysis, asserting that these standards are unlawful because they represent only
status quo improvements, not the maximum feasible improvement. Sierra Club, Safe Climate
Campaign, and Environment America also stated that, as with domestic vehicles, NHTSA must
adopt a backstop to prevent the attribute-based standards from being undermined. In general,
advocacy groups expressed the need for the strongest possible standards, many of which

** See 40 CFR 1508.18(b)(3) (including as federal actions under NEPA *“[a]doption of programs, such as a group of
concerted actions to implement a specific policy or plan; systematic and connected agency decisions allocating
agency resources to implement a specific statutory program or executive directive.”).
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specified 60 mpg by 2025 as an appropriate target. Groups such as the National Wildlife
Federation Action Fund, Sierra Club, Safe Climate Campaign, Environment America, and UCS
noted that current technology is more than sufficient to achieve this standard. Some
commenters suggested that higher and more aggressive standards are realistic, including a 70,
75, or 100 mpg standard by 2025, a standard of 60 mpg sooner than 2025, or standards of 50
mpg by 2015, 60 by 2020, and 70 by 2025. Several groups also requested that NHTSA include
a true technology-forcing alternative in its analysis, stating that the NHTSA 7 percent fuel
economy increase should not be treated as a ceiling for the range of alternatives considered.
CBD recommended taking into account not just available technologies, but all emerging
technologies to select a technology-forcing range of alternatives. NHTSA continues to believe
that the “maximum feasible” standards fall within the range of a 2 percent to 7 percent average
annual increase for MYs 2017-2025. At this time, NHTSA has tentatively concluded that CAFE
standards above 7 percent are not reasonable, because they do not sufficiently account for
economic practicability and technological feasibility.

Sierra Club, Safe Climate Campaign, and Environment America suggested that the “no action”
alternative should not assume action has not been taken to improve fuel economy and reduce
GHGs; rather the “no action” alternative must include the cumulative effect of past federal and
state standards. To better account for the cumulative effects of past actions, NHTSA has
refined its methodology for direct and indirect impacts analysis and cumulative impacts analysis
in this EIS.

UCS and supporters of the National Wildlife Federation Action Fund suggested that the agency
include analysis of new alternatives, including vehicles fueled by various forms of alternative
energies, higher hybrid penetration, better city planning, and enhanced rail, public, and
alternative methods of transportation. NHTSA recognizes that alternative-fueled vehicles can
significantly reduce fuel consumption; however, the agency does not mandate that
manufacturers adopt specific technologies. Rather, manufacturers may choose from a suite of
available technologies in meeting the standards. NHTSA anticipates that some manufacturers
might respond to the new standards by increasing the proportion of hybrid and alternative-fueled
vehicles in their fleets. At the same time, while NHTSA recognizes the benefits of transportation
and city planning, as well as alternative modes of transportation, NHTSA'’s regulatory authority
extends only to vehicles and vehicle equipment.

Advocacy groups commented on the comparison of alternatives in the upcoming EIS. EDF
suggested that NHTSA “analyze each annual fuel economy increase within the range proposed,
including 2%, 3%, 4%, 5%, 6%, and 7%.” NHTSA continues to believe that providing an
analysis of the upper and lower bounds of this range, in addition to the Preferred Alternative,
provides sufficient information for decisionmakers and the public to assess the environmental
impacts of this range of alternatives. Groups including Sierra Club, Safe Climate Campaign,
and Environment America stated that NHTSA must be careful not to artificially minimize climate
change impacts by analyzing them only as a proportion of global GHG emissions. Similarly,
NRDC suggested that in calculating the effects of climate change, NHTSA needs to consider
benefits in a global context. Other suggestions for comparing alternatives in the EIS included
assessing regional U.S. impacts through regional models, estimating climate change impacts in
conjunction with direct and indirect responses at both the global and local levels, and
demonstrating the impact each alternative would have on avoiding a temperature increase of 2
degrees Celsius (3.6 degrees Fahrenheit). In general, commenters agreed that the EIS
alternatives analysis must meaningfully quantify the different climate change impacts of the
various alternatives to ensure informed decisionmaking. Specifically, EDF suggested that,
when feasible, NHTSA must estimate quantitatively all health and environmental benefits of
each alternative; otherwise, when monetization is not feasible, NHTSA must explain why and
consider impacts qualitatively. NHTSA has endeavored to provide a full analysis, including
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guantitative analysis of health and environmental benefits of the alternatives. The agency has
also endeavored to present meaningful context (e.g., considering the impacts of the alternatives
in comparison to global and U.S. GHG emissions).

Advocacy groups also raised issues related to the economic and technological assumptions
used in the EIS. Sierra Club, Safe Climate Campaign, and Environment America suggested
that NHTSA include upstream emissions from electricity generation associated with electric
vehicles. Those groups also suggested measuring electric vehicle performance using a national
grid emissions factor for each model year combined with vehicle efficiency. CBD, supporters of
the UCS, and NRDC stated that it is critical to consider upstream emissions from all vehicles,
including electric and alternative-fuel vehicles, particularly because of electricity production from
coal combustion and oil-burning power plants. NHTSA accounts for upstream emissions,
including upstream emissions related to the production of electricity, in its environmental
analysis in this EIS. Furthermore, in response to comments such as these, the agency has
added a chapter to the EIS synthesizing the literature regarding life-cycle environmental impacts
of certain vehicle materials and technologies. This chapter includes a discussion of upstream
emissions resulting from electric vehicle use (see Chapter 6).

In general, advocacy groups agreed that accurate assumptions for upstream emissions,
payback period, discount rate, fuel prices, energy security, and other qualitative and quantitative
inputs in the Volpe model were important for presenting the true benefits of the National
Program. Sierra Club, Safe Climate Campaign, and Environment America emphasized the
importance that accurate oil prices have in reflecting the benefits of stronger fuel emissions
standards. Those groups and others also noted that the current economic trends have boosted
and will likely continue to boost fuel prices. Most of the advocacy groups and supporters stated
that technological assumptions should account for existing technologies that can already
achieve the strongest standards proposed. Sierra Club, Safe Climate Campaign, and
Environment America suggested that NHTSA consider a full range of available fuel saving
technologies, including down-weighting. The agency has carefully considered all assumptions
and inputs, in addition to considering a broad range of available and developing technologies, in
proposing CAFE standards and reasonable alternatives. These assumptions are set forth in the
Interim Joint Technical Assessment Report, NPRM, and NHTSA'’s Preliminary RIA.

Advocacy groups also commented on the topic of specific environmental impacts of the
program. Several groups expressed concern that the EIS would not account for all quantitative
and qualitative benefits, thereby undermining the importance of the rule. EDF specifically
requested that the EIS include an analysis of energy security benefits, social benefits, benefits
from reduced criteria and hazardous air pollutants, and GHG leakage effects. Regarding air
quality impacts specifically, Sierra Club, Safe Climate Campaign, and Environment America
stated that the analysis should compare avoided air pollutant emissions that would result from
reductions in oil refining due to decreases in overall oil demand under the different alternatives.
Regarding general impacts to health, many advocacy groups supported stronger standards as a
preventive measure — a way to reduce premature mortality, acute respiratory symptoms, and
other medical conditions. NHTSA accounts for a wide range of relevant environmental benefits,
including reductions in upstream emissions, throughout this EIS. In particular, see Section
4.1.2.6 for a discussion of upstream emissions in the context of air pollutant emissions.

Advocacy groups also emphasized the need for the EIS to contain the full range of climate
impacts of the new standards. Sierra Club, Safe Climate Campaign, and Environment America
specifically stated that the impacts from all GHGs, criteria air pollutants, and other toxic air
emissions beyond carbon dioxide emissions must be evaluated. Advocacy groups emphasized
that beyond just global temperature, precipitation, and sea-level changes, other indirect climate
change impacts mentioned should include increases in the incidence and intensity of food-borne
diseases and food and water contamination; reduced biodiversity from extinction, declining
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species populations, and ecosystem destruction; ocean warming and ocean acidification, which
could threaten marine food resources by disrupting marine communities and increasing
contaminants in fish and shellfish; increases in extreme weather such as heat waves and
intense storms, which impact the health and safety of the human population, could increase
power outages nationwide, and could disrupt other oil and coal infrastructure and transport; and
impacts of oil spills from the level of drilling accompanying each standard. NHTSA appreciates
these comments regarding the scope of environmental impacts the agency should analyze. The
agency has included quantitative or qualitative discussions, when possible, of a wide range of
potential environmental impacts in Chapters 4 through 7.

Other factors in the climate analysis that received attention in scoping comments include the
social cost of carbon (SCC), tipping points, and extreme climate events. EDF and Sierra Club,
Safe Climate Campaign, and Environment America stated that it is critical to perform an SCC
analysis to ensure inclusion of the full range of potential costs climate change imposes on
society. Similarly, CBD noted that SCC must be accounted for accurately. Additionally, NRDC
suggested that when considering SCC, NHTSA should use Office of Management and Budget
and EPA discount rates, use declining discount rates over time to account for risk aversion to
uncertainty in interest rates, and place more weight on poor countries that bear more burden
than wealthy countries. CBD also suggested NHTSA include an alternative that accounts for
and avoids or minimizes the likelihood of reaching climate change tipping points. For
information regarding SCC values used in this EIS, tipping points, and extreme climate events,
see Chapter 5.

Advocacy groups called attention to the specific NEPA requirement that this EIS consider
mitigation measures for environmental impacts from the new standards. In particular, Sierra
Club, Safe Climate Campaign, and Environment America suggested that NHTSA consider
measures that reduce vehicle miles traveled. NHTSA notes, however, that such mitigation
measures are beyond the scope of the agency’s jurisdiction.

1.5.1.3 Industry Organizations

NHTSA received letters from five industry groups: the Alliance of Automobile Manufacturers
(Docket No. NHTSA-2011-0056-0033), Edison Electric Institute (Docket No. NHTSA-2011-
0056-0762), the Aluminum Association, Inc. (Docket No. NHTSA-2011-0056-2064), Consulting
Resources Corporation (Docket No. NHTSA-2011-0056-2063), and TIAX LLC (Docket No.
NHTSA-2011-0056-2065).

The Alliance of Automobile Manufacturers stated that the ability to make accurate predictions
and assumptions for the factors being considered in this EIS becomes more uncertain beginning
in MY 2021. Accordingly, the Alliance suggested that the NHTSA and EPA proposed mid-term
review of the proposed standards be completed in 2019 to allow time to adjust the standards in
line with real-world conditions for MY 2021. The Alliance urged that, when selecting the
preferred alternative, NHTSA carefully consider economic practicability without
overemphasizing energy conservation and climate change considerations, because the latter
two factors are likely to result in future benefits well below those estimated by the agency. See
Section IV.F of the NPRM for a description of how NHTSA weighed the statutory factors in
developing the proposal.

Further, the Alliance asked NHTSA to consider in this EIS, as it has in the past, that new vehicle
prices resulting from higher standards will lead to longer vehicle retention, resulting in increased
levels of GHGs and smog-forming pollutants. The Alliance also asked that NHTSA consider
that VMT increases over time as per-mile costs for driving decrease. NHTSA considered a
broad range of inputs in developing the proposed rule, including the rebound effect, as
described in the NPRM.
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Both the Alliance and Edison Electric Institute advised against requiring manufactures of plug-in
hybrid electric vehicles, battery electric vehicles, and fuel-cell vehicles to account for upstream
emissions from electricity generation. The Alliance stated that because electric and hybrid car
manufacturers have no control over these emissions, they should not be held accountable for
them under the proposed rule. Edison suggested that this EIS consider the environmental
benefits that increased plug-in electric vehicle deployment will bring as a result of the new
standards, particularly increased fuel efficiency, reduced dependence on petroleum, reduced
GHG emissions and criteria pollutants from the transportation sector, and reduced upstream
emissions of GHGs and criteria pollutants from the generation of electricity. Furthermore,
Edison suggested that if NHTSA assesses upstream emissions of electric vehicles, it should
make qualified comparisons and look at the increases and decreases of all emissions, including
electricity generation. Edison suggested that if NHTSA addresses upstream emissions related
to electricity generation, it should adopt a “full and fair” fuel-neutral analysis of electric vehicle
deployment, comparing all vehicle types and fuels for both conventional and plug-in electric
vehicles. Edison suggested that NHTSA reject EPA’s framework for assessing upstream
emissions from electricity generation because it calculates a nationwide annual average
electricity upstream GHG emissions rate that does not account for the significant regional
difference in electricity generation, relies on outdated information, and does not consider the full
impacts of conventional vehicles and fuels. Additionally, Edison suggested that if NHTSA
chooses to include upstream or criteria pollutant emissions in this EIS, NHTSA consider
upstream emissions along the supply chain of gasoline and diesel fuel that occur outside the
United States. Chapters 2 and 4 discuss the agency’s approach to upstream emissions in
calculating environmental impacts for this EIS. In addition, the agency has added a literature
synthesis of the lifecycle impacts of vehicles and vehicle technologies, which includes a
discussion of upstream emissions for electric vehicles (see Chapter 6).

In assessing air quality benefits from electric vehicles, Edison suggested that NHTSA consider
that emissions from electric plants are better controlled than those from vehicles because
electric plants must be in continuous compliance with emission requirements. Edison also
emphasized the role of battery recycling and alternative uses, and requested that the EIS
include robust assumptions about the likelihood of battery recycling and the secondary uses of
batteries. NHTSA discusses these issues in the literature synthesis that appears in Chapter 6
of this EIS.

The Aluminum Association suggested that NHTSA consider all of the benefits of down-
weighting, including the use of aluminum in vehicle design. In addition, regarding the life-cycle
analysis of metals, the Aluminum Association advocated that NHTSA consider emissions
related to mining, refining, and recycling. The commenter placed particular emphasis on the
synergies created by mass reduction combined with advanced powertrain technologies, such as
hybrids and electric vehicles. The literature synthesis of life-cycle impacts (Chapter 6 of this
EIS) includes a discussion of various studies regarding materials replacement in the context of
vehicle mass reduction.

Consulting Resources Corporation (CRC) proposed expanding the scope of the EIS to include
the environmental impacts of ozone and other engine-exhaust pollutants, such as peroxyacetyl
nitrate. CRC indicated that these substances affect the health of human communities and
roadside vegetation because both substances have been proven deleterious to animal and
vegetative health. CRC stated particular concern over the growing trend of blending gasoline
with ethanol, which, they asserted, creates a more volatile fuel that increases emissions by up
to 5 percent compared to pure gasoline. NHTSA includes an analysis of the projected impacts
of the proposal in terms of relevant criteria pollutants and hazardous air pollutants in Chapter 4
of this EIS.
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TIAX generally agreed with NHTSA'’s planned approach to quantifying the energy, air quality,
and climate change impacts of the proposal, but recommended that at least one of the
alternatives considered in the EIS include a large percentage of zero-emissions vehicles. TIAX
indicated that this alternative should assume a larger percentage of these vehicles to be located
in California. NHTSA'’s approach for forecasting sales of advanced vehicles is discussed more
thoroughly in the NPRM and NHTSA'’s Preliminary RIA.

1.5.1.4 Individuals

Four individuals provided scoping comments: Jean Public (Docket No. NHTSA-2011-0056-
0002), Stephen Shoap (Docket No. NHTSA-2011-0056-0003), Christopher Lish (Docket No.
NHTSA-2011-0056-1627), and Joyce Dillard (Docket No. NHTSA-2011-0056-2043).

Jean Public stated that the agency should not consider the No Action Alternative. NHTSA notes
that even though the recent EISA amendments to EPCA do not permit NHTSA to take no action
on fuel economy, NEPA requires consideration of a no action alternative in the agency’s
analysis. For the purposes of this EIS, the NHTSA No Action Alternative represents a baseline
from which to compare the different environmental effects of the action alternatives.

Ms. Public and Mr. Lish encouraged stronger fuel economy standards than those proposed.
Ms. Public specifically suggested that NHTSA raise fuel economy standards to 100 mpg. In
developing the proposed standards, NHTSA was bound by the consideration of four statutory
factors. Having carefully weighed these factors as described in Section IV.F of the NPRM,
NHTSA believes that such a high level of stringency is outside the range of “maximum feasible”
increases in fuel economy.

Stephen Shoap recommended that NHTSA consider a new bumper technology as a means of
making cars safer and more energy efficient. For more information about the technologies the
agency has considered in developing the proposed standards, see the NPRM and NHTSA's
Preliminary RIA.

Joyce Dillard inquired whether electric vehicles and their power supplies were being considered
in the analysis. Additionally, Ms. Dillard asked about the cost of infrastructure related to this
rulemaking. Electric vehicles are considered in Chapter 6 of this EIS. An infrastructure
assessment appears in the Interim Joint Technical Assessment Report.

1.6 Next Steps in the National Environmental Policy Act and Joint
Rulemaking Process

This Draft EIS is being issued for public review and comment concurrently with the NPRM to
establish passenger car and light truck CAFE and GHG emission standards issued jointly by
NHTSA and EPA. Individuals may submit their written comments on the Draft EIS, identified by
docket number NHTSA-2011-0056, by any of the following methods:

e Federal eRulemaking Portal: Go to http://www.regulations.gov. Follow the instructions for
submitting comments on the electronic docket site by clicking on “Help” or “FAQ.” The
Docket Number for this EIS is “NHTSA-2011-0056.”

e Mail: Docket Management Facility, M-30, U.S. Department of Transportation, 1200 New
Jersey Avenue SE, West Building, Ground Floor, Room W12-140, Washington, D.C. 20590.

 Hand Delivery: 1200 New Jersey Avenue SE, West Building Ground Floor, Room W12-140,
between 9 a.m. and 5 p.m. eastern time, Monday through Friday, except federal holidays.

e Fax: 202-493-2251.
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NHTSA expects to release the Final EIS in mid 2012. The Final EIS will address comments
received on the Draft EIS. No sooner than 30 days after EPA announces the availability of the
Final EIS in the Federal Register, NHTSA will publish a final rule and Record of Decision. The
Record of Decision will state and explain NHTSA's decision.

1-18




























































Chapter 2 Proposed Action and Alternatives and Analysis Methodologies

Figure 2.5-3. Representation of Cumulative Impacts

55.0

W Cumulative Impacts

Combined MPG for Passenger Cars
and Light Trucks

30.0
~o A m M~ S MmO = oW~ = mw ™~ G
S I T O T s N A 0 T T T .0 T 0 T L L L s R W B W g I T I Wy I Wy |
[ s Y e s T s [ s e s [ s [ s e s T s [ s e s [ s [ s Y e Y s [ s [ o
[ I o I A e I e I I I I e I I O I s I e I I |

2.6 Comparison of Alternatives

The CEQ NEPA implementing regulations direct federal agencies to present in an EIS “the
environmental impacts of the proposal and the alternatives in comparative form, thus sharply
defining the issues and providing a clear basis for choice among options by the decisionmaker
and the public."20 This section summarizes and compares the direct, indirect, and cumulative
impacts of the Proposed Action and alternatives on energy, air quality, and climate, as
presented in Chapters 3, 4, and 5. No quantifiable, alternative-specific effects were identified
for the other resource areas discussed in Chapters 6 and 7 of this EIS, so they are not
summarized here.

In the alternatives analyzed in this EIS, the growth in the number of passenger cars and light
trucks in use throughout the United States and in the annual VMT by these vehicles outpaces
improvements in economy under each action alternative, resulting in projected increases in total
fuel consumption by passenger cars and light trucks. Because CO, emissions are a direct
consequence of total fuel consumption, the same result is projected for total CO, emissions
from passenger cars and light trucks. NHTSA estimates that the proposed CAFE standards
would reduce fuel consumption and CO, emissions from the future levels that would otherwise
occur in the absence of the new CAFE standards (i.e., fuel consumption and CO, emissions
under the No Action Alternative).

2 See 40 CFR § 1502.14.
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2.6.1 Direct and Indirect Impacts

This section compares the direct and indirect impacts of the No Action Alternative and the three
action alternatives on energy, air quality, and climate, as presented in Chapters 3, 4, and 5.
Table 2.6.2-1-A presents results for Analysis A, which assumes no increase in new vehicle fuel
economy under the No Action Alternative beginning in MY 2017 and no additional increases in
fuel economy under the action alternatives after MY 2025. Table 2.6.2-1-B presents results for
Analysis B, which assumes increases in new vehicle fuel economy under the No Action
Alternative beginning in MY 2017 and additional increases in fuel economy under the action
alternatives after MY 2025.

2-21



Chapter 2 Proposed Action and Alternatives and Analysis Methodologies

Table 2.6.1-1-A. Direct and Indirect Impacts, Analysis ARP

Alternative 1
No Action

Alternative 2
2%l/year Cars and Trucks

Alternative 3
Preferred

Alternative 4
7%lyear Cars and Trucks

Total Combined U.S.
Passenger Car and Light
Truck Fuel Consumption

7,092 billion gallons

6,361 billion gallons

5,860 billion gallons

5,216 billion gallons

Action

Alternative, while emissions
of acetaldehyde, acrolein,
1,3-butadiene, and
formaldehyde will increase.

Alternative; these
decreases will be greater
than the decreases under
Alternative 2. Emissions of
acetaldehyde, acrolein, and
formaldehyde will increase;
these increases will be
greater than the increases
under Alternative 2.
Emissions of 1,3-butadiene
will remain roughly equal to
those under the No Action
Alternative.

> for 2017-2060
E Total Combined U.S. 731 billion gallons 1,232 billion gallons 1,877 billion gallons
L Passenger Car and Light
Truck Fuel Savings -
Compared to No Action
for 2017-2060
Criteria Air Pollutant Emissions of most criteria Emissions of most criteria Emissions of all criteria
Emissions Reductions in pollutants (NOy, PM2 s, pollutants (NOy, PM3s, pollutants (CO, NOy, PM2 s,
2040 Compared to No SO, and VOCs) will SO, and VOCs) will SO, and VOCs) will
Action decrease compared to the decrease compared to the decrease compared to the
No Action Alternative, while | No Action Alternative, while | No Action Alternative. The
emissions of CO will CO will increase slightly. decreases in emissions will
increase. The increase in CO be greater than the
- emissions will be less than decreases under Alternative
the increase under 3, except for SO,, which will
Alternative 2, while the decrease less than the
decreases in other decrease under Alternative
emissions will be greater 3.
than the decreases under
2 Alternative 2.
g Toxic Air Pollutant Emissions of benzene and Emissions of benzene and Emissions of acetaldehyde,
? Emissions Reductions in DPM will decrease DPM will decrease 1,3-butadiene, benzene and
< 2040 Compared to No compared to the No Action | compared to the No Action | DPM will decrease

compared to the No Action
Alternative; these will be the
greatest decreases of all
alternatives for
acetaldehyde, benzene, and
1,3-butadiene. Emissions of
acrolein and formaldehyde
will increase; these
increases will be greater
than the increases under
Alternative 3.
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Table 2.6.1-1-A. Direct and Indirect Impacts, Analysis ARP (continued)

Alternative 1
No Action

Alternative 2
2%l/year Cars and Trucks

Alternative 3
Preferred

Alternative 4
7%lyear Cars and Trucks

Reductions in Premature
Mortality Cases and Work-
loss Days in 2040

(values within ranges

Premature mortality:
reduced by 223 to 570
cases

Premature mortality:
reduced by 380 to 970
cases

Premature mortality:
reduced by 500 to 1,278
cases

g Sggg)nd on assumptions Work-loss days: Work-loss days: Work-loss days:
@ reduced by 24,385 days reduced by 41,650 days reduced by 55,746 days
£ | Range of Monetized 3%: $1.7 billion to $4.3 3%: $3.0 billion to $7.3 3%: $3.9 billion to $9.6
s Health Benefits in 2040 billion billion billion
O | Compared to No Action
< | ghdera 3% and 7% - 7%: $1.5 billion to $3.9 7%: $2.7 billion to $6.6 7%: $3.6 billion to $8.8
Iscount Rate billion billion billion
(values within ranges
depend on assumptions
used)
Total GHG Emissions 166,500 MMTCO 147,300 MMTCO: 134,300 MMTCO: 119,000 MMTCO;
from U.S. Passenger Cars (19,100 MMTCO [11%] (32,200 MMTCO? [19%)] (47,500 MMTCO; [29%] less
and Light Trucks for less than the No Action less than the No Action than the No Action
2017- 2100 Alternative) Alternative) Alternative)
Atmospheric Carbon 784.9 ppm 783.0 ppm 781.8 ppm in 2100 780.3 ppm
Dioxide Concentrations in (1.8 ppm less than the No (3.1 ppm less than the No (4.5 ppm less than the No
2100 Action Alternative) Action Alternative) Action Alternative)
Increase in Global Mean 3.064 °C (5.515 °F) 3.058 °C (5.504 °F) 3.053 °C (5.495 °F) 3.048 °C (5.486 °F)
% Surface Temperature by (0.006 °C [0.011 °F] less (0.011 °C [0.020 °F] less (0.016 °C [0.029 °F] less
g 2100 than the No Action than the No Action than the No Action
o Alternative) Alternative) Alternative)

Global Sea-level Rise by
2100

37.40 centimeters (14.72
inches)

37.34 centimeters (14.70
inches)

(0.06 centimeter [0.024
inch] less than the No
Action Alternative)

37.30 centimeters (14.68
inches)

(0.10 centimeter [0.04 inch]
less than the No Action
Alternative)

37.25 centimeters (14.66
inches)

(0.15 centimeter [0.06 inch]
less than the No Action
Alternative)

Global mean Precipitation
Increase by 2090

4.50%

4.49%
(0.01% less than the No
Action Alternative)

4.48%
(0.02% less than the No
Action Alternative)

4.48%
(0.02% less than the No
Action Alternative)

a. The numbers in this table have been rounded for presentation purposes. Therefore, the reductions might not reflect exact difference of the values in all cases.
b. °C =degrees Celsius; °F = degrees Fahrenheit; DPM = diesel particulate matter; MMTCO, = million metric tons of carbon dioxide; NOy = nitrogen oxides; PM, s = particulate matter
2.5 mircons diameter or less; ppm = parts per million; SO, = sulfur dioxide; VOCs = volatile organic compounds;
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Table 2.6.1-1-B. Direct and Indirect Impacts, Analysis B2°

Alternative 1
No Action

Alternative 2
2%l/year Cars and Trucks

Alternative 3
Preferred

Alternative 4
7%lyear Cars and Trucks

Total Combined U.S.
Passenger Car and Light
Truck Fuel Consumption

6,421 billion gallons

5,975 billion gallons

5,583 hillion gallons

4,964 billion gallons

of acetaldehyde, acrolein,
1,3-butadiene, and
formaldehyde will increase.

benzene emissions will be
greater than the decrease
under Alternative 2.
Emissions of acetaldehyde,
acrolein, and formaldehyde
will increase; these
increases will be greater
than the increases udner
Alternative 2. Emissions of
1,3-butadiene will remain
roughly equal to those
under the No Action
Alternative.

> for 2017-2060
E Total Combined U.S. 446 billion gallons 838 billion gallons 1,457 billion gallons
L Passenger Car and Light
Truck Fuel Savings -
Compared to No Action for
2017-2060
Criteria Air Pollutant Emissions of most criteria Emissions of all criteria Emissions of most criteria
Emissions Reductions in pollutants (NOy, PM3s, pollutants (CO, NOy, PM25, | pollutants (CO, NOy, PMys,
2040 Compared to No SO, and VOCs) will SO, and VOCs) will SO, and VOCs) will
Action decrease compared to the decrease compared to the decrease compared to the
No Action Alternative, while | No Action Alternative. The No Action Alternative, while
emissions of CO will decreases in emissions will | SO, emissions will increase.
- increase. be greater than the The decreases in emissions
decreases under will be greater than the
Alternative 2, except for decreases under Alternative
NOx emissions, which will 3. This is the only
decrease less than the alternative under which SO,
decrease under Alternative | emissions will increase.
2.
% Toxic Air Pollutant Emissions of benzene and Emissions of benzene and Emissions of acetaldehyde,
S Emissions Reductions in DPM will decrease DPM will decrease benzene, and 1,3-butadiene
? 2040 Compared to No compared to the No Action | compared to the No Action | will decrease compared to
< Action Alternative, while emissions | Alternative; the decrease in | the No Action Alternative;

these will be the greatest
decreases of all alternatives
for acetaldehyde, benzene,
and 1,3-butadiene.
Emissions of acrolein, DPM,
and formaldehyde will
increase; these increases
will be greater than the
increases under Alternative
3.

2-24




Chapter 2 Proposed Action and Alternatives and Analysis Methodologies

Table 2.6.1-1-B. Direct and Indirect Impacts, Analysis B2° (continued)

Alternative 1
No Action

Alternative 2
2%l/year Cars and Trucks

Alternative 3
Preferred

Alternative 4
7%lyear Cars and Trucks

Reductions in Premature
Mortality Cases and Work-
loss Days in 2040

(values within ranges

Premature mortality:
reduced by 160 to 409
cases

Premature mortality:
reduced by 301 to 770
cases

Premature mortality:
reduced by 456 to 1,166
cases

g Szgs)nd on assumptions Work-loss days: Work-loss days: Work-loss days:
@ reduced by 17,466 days reduced by 33,045 days reduced by 50,971 days
£ | Range of Monetized Health 3%: $1.3 billion to $3.1 3%: $2.4 billion to $5.8 3%: $3.6 billion to $8.8
S | Benefits in 2040 billion billion billion
O | Compared to No Action
< | phder a3y and 7% - 7%: $1.1 billion to $2.8 7%: $2.1 billion to $5.3 79%: $3.3 billion to $8.0
Iscount Rate billion billion billion
(values within ranges
depend on assumptions
used)
Total GHG Emissions from | 139,500 MMTCO, 130,900 MMTCO 122,200 MMTCO: 108,200 MMTCO;
U.S. Passenger Cars and (8,600 MMTCO;, [6%] less (17,300 MMTCO3 [12%)] (31,300 MMTCO3 [22%)] less
Light Trucks for 2017— than the No Action less than the No Action than the No Action
2100 Alternative) Alternative) Alternative)
Atmospheric Carbon 784.9 ppm 784.1 ppm 783.3 ppm in 2100 781.9 ppm
Dioxide Concentrations in (0.8 ppm less than the No (1.6 ppm less than the No (3.0 ppm less than the No
2100 Action Alternative) Action Alternative) Action Alternative)
Increase in Global Mean 3.064 °C (5.515 °F) 3.061 °C (5.509 °F) 3.058 °C (5.504 °F) 3.053 °C (5.495 °F)
% Surface Temperature by (0.003 °C [0.005 °F] less (0.006 °C [0.011 °F] less (0.011 °C [0.020 °F] less
£ | 2100 than the No Action than the No Action than the No Action
o Alternative) Alternative) Alternative)

Global Sea-level Rise by
2100

37.40 centimeters (14.72
inches)

37.37 centimeters (14.71
inches)

(0.03 centimeter [0.012
inch] less than the No
Action Alternative)

37.34 centimeters (14.70
inches)

(0.06 centimeter [0.024
inch] less than the No
Action Alternative)

37.29 centimeters (14.68
inches)

(0.11 centimeter [0.043 inch]
less than the No Action
Alternative)

Global mean Precipitation
Increase by 2090

4.50%

4.49%
(0.00% less than the No
Action Alternative)

4.49%
(0.01% less than the No
Action Alternative)

4.48%
(0.02% less than the No
Action Alternative)

a. The numbers in this table have been rounded for presentation purposes. Therefore, the reductions might not reflect exact difference of the values in all cases.
b. °C =degrees Celsius; °F = degrees Fahrenheit; DPM = diesel particulate matter; MMTCO, = million metric tons of carbon dioxide; NOy = nitrogen oxides; PM, s = particulate matter
2.5 mircons diameter or less; ppm = parts per million; SO, = sulfur dioxide; VOCs = volatile organic compounds.
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2.6.2 Cumulative Impacts

This section compares the cumulative impacts of the various action alternatives on energy, air
quality, and climate, as presented in Chapters 3, 4, and 5. By forecasting future fuel economy
improvements resulting directly or indirectly from the action alternatives, in addition to other
reasonably foreseeable fuel economy improvements, and comparing the benefits of those new
vehicles to a passenger car and light truck fleet comprised increasingly of vehicles complying
only with MY 2016 standards, this analysis accounts for the overall benefits of past, present,
and reasonably foreseeable fuel economy increases. Table 2.6.2-2 presents the results of this
analysis.
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Table 2.6.2-1. Cumulative Impacts®®

Alternative 1
No Action

Alternative 2
2%lyear Cars and Trucks

Alternative 3
Preferred

Alternative 4
7%lyear Cars and Trucks

Total Combined U.S.
Passenger Car and Light
Truck Fuel Consumption

7,092 billion gallons

5,975 billion gallons

5,583 hillion gallons

4,964 billion gallons

less than the decrease
under Alternative 2. The
increase in CO emissions
will be less than the
increase under Alternative
2.

= for 2017-2060
2 | Total Combined U.S. 1,117 billion gallons 1,509 billion gallons 2,128 billion gallons
W | Passenger Car and Light
Truck Fuel Savings -
Compared to No Action for
2017-2060
Criteria Air Pollutant Emissions of most criteria Emissions of most criteria Emissions of all criteria
Emissions Reductions in pollutants (NOx, PMzs, pollutants (NOx, PMzs, pollutants (CO, NOx, PMzs,
2040 Compared to No SO, and VOCs) will SO, and VOCs) will SO; and VOCs) will
Action decrease compared to the decrease compared to the decrease compared to the
No Action Alternative, while | No Action Alternative, while | No Action Alternative. The
emissions of CO will CO emissions will increase. | decreases in emissions will
> increase. Emissions decreases will be greater than the
= be greater than the decreases under Alternative
8 - decreases under 3, except for SO, which will
= Alternative 2, except for decrease less than the
< that of NOy, which will be decreases under

Alternatives 2 and 3.
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Table 2.6.2-1. Cumulative Impactsa'b (continued)

Alternative 1
No Action

Alternative 2
2%l/year Cars and Trucks

Alternative 3
Preferred

Alternative 4
7%lyear Cars and Trucks

Air Quality (cont'd)

Toxic Air Pollutant
Emissions Reductions in
2040 Compared to No
Action

Emissions of benzene and
DPM will decrease
compared to the No Action
Alternative, while emissions
of acetaldehyde, acrolein,
1,3-butadiene, and
formaldehyde will increase.

Emissions of benzene and
DPM will decrease
compared to the No Action
Alternative; this decrese
will be greater than the
decrease under Alternative
2 for Benzene, and less
than the decrease under
Alternative 2 for DPM.
Emissions of acetaldehyde,
acrolein, and formaldehyde
will increase; these
increases will be greater
than the increases under
Alternative 2. Emissions of
1,3-butadiene will remain
roughly equal to those
under the No Action
Alternative.

Emissions of acetaldehyde,
benzene, 1,3-butadiene, and
DPM will decrease
compared to the No Action
Alternative; these will be the
greatest decreases of all
alternatives for
acetaldehyde, benzene, and
1,3-butadiene, and the
smallest decrease for DPM.
Emissions of acrolein and
formaldehyde will increase;
these increases will be
greater than the increases
under Alternative 3.

Reductions in Premature
Mortality Cases and Work-
loss Days in 2040

(values within ranges
depend on assumptions
used)

Premature mortality:
reduced by 309 to 790
cases

Work-loss days:
reduced by 33,795 days

Premature mortality:
reduced by 450 to 1,151
cases

Work-loss days:
reduced by 49,374 days

Premature mortality:
reduced by 605 to 1,548
cases

Work-loss days:
reduced by 67,300 days

Range of Monetized Health
Benefits in 2040
Compared to No Action
Under a 3% and 7%
Discount Rate

(values within ranges
depend on assumptions
used)

3%: $2.4 billion to $5.9
billion

7%: $1.6 billion to $3.9
billion

3%: $3.5 billion to $8.7
billion

7%: $2.7 billion to $6.6
billion

3%: $4.8 billion to $11.7
billion

7%: $3.6 billion to $8.8
billion
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Table 2.6.2-1. Cumulative Impactsa'b (continued)

Alternative 1
No Action

Alternative 2
2%l/year Cars and Trucks

Alternative 3
Preferred

Alternative 4
7%lyear Cars and Trucks

Climate

Total GHG Emissions from
U.S. Passenger Cars and
Light Trucks for 2017—
2100

166,500 MMTCO2

130,900 MMTCO,
(35,600 MMTCO; [21%)]
less than the No Action
Alternative)

122,200 MMTCO-
(44,200 MMTCO; [27%]
less than the No Action
Alternative)

108,200 MMTCO-

(58,300 MMTCO;, [35%] less
than the No Action
Alternative)

Atmospheric Carbon
Dioxide Concentrations in
2100

677.8 ppm

674.5 ppm
(3.3 ppm less than the No
Action Alternative)

673.7 ppm in 2100
(4.1 ppm less than the No
Action Alternative)

672.4 ppm
(5.4 ppm less than the No
Action Alternative)

Increase in Global Mean
Surface Temperature by
2100

2.564 °C (4.615 °F)

2.551 °C (4.592 °F)
(0.013 °C [0.023 °F] less
than the No Action
Alternative)

2.548 °C (4.586 °F)
(0.016 °C [0.029 °F] less
than the No Action
Alternative)

2.542 °C (4.576 °F)
(0.022 °C [0.040 °F] less
than the No Action
Alternative)

Global Sea-level Rise by
2100

33.42 centimeters (13.16
inches)

33.32 centimeters (13.12
inches)

(0.10 centimeter [0.04 inch]
less than the No Action
Alternative)

33.29 centimeters (13.11
inches

(0.13 centimeter [0.05 inch]
less than the No Action
Alternative)

33.24 centimeters (13.09
inches)

(0.18 centimeter [0.07 inch]
less than the No Action
Alternative)

Global mean Precipitation
Increase by 2090

3.89%

3.87%
(0.02% less than the No
Action Alternative)

3.87%
(0.02% less than the No
Action Alternative)

3.86%
(0.03% less than the No
Action Alternative)

a. The numbers in this table have been rounded for presentation purposes. Therefore, the reductions might not reflect exact difference of the values in all cases.
b. °C =degrees Celsius; °F = degrees Fahrenheit; DPM = diesel particulate matter; MMTCO, = million metric tons of carbon dioxide; NO4 = nitrogen oxides; PM, s = particulate matter
2.5 mircons diameter or less; ppm = parts per million; SO, = sulfur dioxide; VOCs = volatile organic compounds.
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